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Jackson’s fully insulated, safe arc welding 
electrode holders have been made since 1934. 
More than 21% millions have been sold. 

Progress, through constant research, resulted 
in the best alloys for the tongs, the most durabie 
fiber glass plastic for the insulation. 

Model A-W, shown here, the world’s most 
popular, exemplifies the high standards of quality 
maintained by Jackson Products. 


Jackson Electrode Holders, Ground Clamps, Cable Conn 


Jackson Safety Hats, Welding Helmets, Goggles end Ey 
Sold World-Wide through Distributors and Dealers 
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This “hard-socking” lightweight easy- 
to-move Hobart Contractor Special 





} 
' 


welder gives you “on-the-job” welding Nowidianolified 

a ; ‘ PNUh colaat-halomme Aa-ile) 
at low cost. It’s great for construc- with 

POWROMATIC 

tion, pipelines, tanks, maintenance aiaiamne 


work, etc. Try it...see for yourself! 










ELECTRIC DRIVE WELDERS for pro- 
duction, maintenance and repair 
welding. 200 to 600 amp. models. 





GAS DRIVE WELDERS with |, 3, or 
12 KW auxiliary power. 200 to 600 
amp. models 








250 amp. gasoline driven welder AC WELDER—AC POWER Combi 





that's light and compact—yet has plenty ; nation for emergency welding or AC 
of engine power and a hot, fast, depend- ' power for running motors, lights, 
ality ons 75 r] tools, etc. Air-cooled, 200 omp., 5 
C _ ; KW power 
bart BROTHERS COMPANY, Box U-35, TROY, OHIO 
F =) E E ' Phone 21223, ‘One of the world's largest builders of arc welders’ 
; Sample FREE HOBART BROTHERS COMPANY, BOX U-35, TROY, OHIO 
. F | e CT mele) e4%, i —. Without obligation, please send me complete information on items checked below 
“H to Get Contractor Special Welder | | ‘‘Powromotic’ for automatic and semi-automatic 
B ter W 4 - welding Electric Drive Welders | Gas Drive Welders A.C. Welder—A.C 
etter welds Power Combination. Send me |} Electrode Catalog Accessory Catalog 
; |] FREE Electrode Samples 
ate Aah NAME___ POSITION 


Try the “ROCKET 24” f 
A new contact type electrode 


FIRM___ 


ADDRESS__ 
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RIGHT... 


before your Eyes! 
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No. 545-W Cup-Type No. 548-W Cover-Type 

* Perfectly shaped for ¢ New and larger to fit 

continuous, comfortable wear- , comfortably over larger per- 

ing. Brown thermoplastic cups 1 sonal glasses. Sturdy plastic 

have large contact area. Ad- | cups are designed to bear 

justable nosebridge and choice around large face area. Adjust- 


of headbands. Shielded ven- able nosebridge. COMFORT- 
tilation ports. Screw type re- | KING headband. Shielded 
taining rings for quick lens ventilation ports. Screw type 
replacement | 









lens replacement 


> 4 
Other CESCO Goggles 


* CESCO makes every popular kind of weldors’ goggles 





including spectacle-type. You have a choice of lenses in- 
cluding CESCOWELD and SUPER-SAFETY. Every one is a 
quality product backed by many years of pioneering and 
field testing. When you buy CESCO safety equipment you 
know that it is Right... before your Eyes! 











Send TODAY 
for CESCO literature 
and the name of your 

CESCO safety equipment distributor 








CHICAGO EYE SHIELD COMPANY: 2330 Warren Boulevard, Chicago 172, Illinois 
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A OFFICES IN: Atlanta, Birmingham, Boston, Buffclo, Cincinnerti, Cleveland, Columbus, Dollas, Detroit, East Orange, 
ce 4 Houston, Indianapolis, Kansas City, Knoxville, Little Rock, Los Angeles, Mexico City D. F., Milwaukee, Montreal, 
Peoria, Philadelphia, Pittsburgh, Salt Lake City, San Francisco, Spokane, St. Louis, St. Paul, Toledo, Tulsa, Wichita 
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TWIN-WELD...Now Four Ways Better 





& 


Hewitt-Robins Twin-Weld Hose 
Offers Values Found in No Other Welding Hose 


Twin-Weld” —the original twin-line welding hose, construction and methods of manufacture which 
: preferred by over 7 out of 10 users—is now four are exclusive with Hewitt-Robins. It is safer, 
ways better. longer-lasting and now has a new neoprene flame- 
Twin-Weld is non-porous .. . it eliminates resistant cover. 
welding inefficiency, explosions and fires. O.D.’s now conform to IAA specifications 
7/16", 17/32", 19/32" . I. D.’s 3/16", 14", 5/16". 


Twin-Weld has a greater ease of handling. . 
eliminates tangling, assures flexibility. T'win- 











Weld has the important advantage of being a 

“straight-cure”’ hose; it won’t snake. Get the facts about Hewitt-Robins Twin-Weld 
Twin-Weld eliminates tangled lines. Its two Hose. Write for Bulletin No. H-4a. Or con- 

lines are firmly bonded together, yet easily sepa tact your local Hewitt Rubber Distributor (see 

rated by cutting with a knife ‘“*Rubber Products’’ Classified Phone Book). 
Twin-Weld Hose incorporates principles of 





HEWITT@)ROBINS 


Executive Offices, Stamford, Connecticut 
DOMESTIC DIVISIONS: Hewitt Rubber + Robins Conveyors * Robins Engineers * Restfoam 


FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal . Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (5S. A.) Utd., Johannesburg + EXPORT DEPARTMENT: New York City 
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50.000 Ib. 


approximately 
X-rayed 


Every 


Continental Copper and Steel Industries, Inc 
GIANT-sized storage tank is one of four produced for 
federal government project in Idaho Falls, Idaho, Each 
tank, shop fabricated for shipment in one piece, has 11-ft 
6-in. diameter, is 38 ft on the straight shell and weighs 
inch of welding was 


the area 


NEWS 


NWSA invites foreign 
distributors to convention 


Distributors of welding equipment 
and supplies from outside the United 
States Canada have been ex- 
tended invitations to attend the Na- 
tional Welding Supply Association's 
llth annual convention which will 
be held in Chicago from May 18 
through 20. 

NWSA Vice-President E, C., Calu- 
waert, convention chairman, feels the 
annual meeting will provide a good 
opportunity for distributors in for- 
eign countries to form personal con- 
tacts with the various firms they 
represent, as well as acquaint them- 
with welding distributors of 
this country. 

Convention headquarters will be 
Chicago’s Edgewater Beach Hotel, on 
the north side’s lake front. 


and 


selves 


New resistance-welding 
firm formed in Detroit 


Delta Welder 
Detroit was recently an- 
Harry E. Day, formerly 
vice-president and general manager 
of Link Welder Corp., Detroit, was 
named president. Glenn Cashdollar, 
formerly executive vice-president of 
Link Welder, is vice-president, and 
Arthur Zebedee is secretary-treasurer. 

Delta will be concerned with the 


Formation of the 
Corp. in 
nounced, 
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design, engineering, and building of 
completely automatic multiple-point 
welding machines. Production will 
also include special units such as 
portable welding guns, butt, 
seam, flash, projection and resistance 
upsetting welders, The plant and ex- 
ecutive offices are located at 8525 
Livernois. 


spot, 


7 * * 


Carborundum purchases 
Curtis Machine Corp. 


The Carborundum Co., Niagara 
Falls, N. Y., has acquired Curtis Ma- 
chine Corp., Jamestown, N. Y. A pio- 
neer in the manufacture of rubbing 
machinery for the furniture industry, 
Curtis has developed many types of 
abrasive belt grinding machines for 
the metal industry. Carborundum 
Co. produces over 20,000 types of 
coated abrasives each year. 

Mr. DeMambro, president and gen- 
eral manager of Curtis Machine since 
1946, wil continue in that capacity. 


+ * * 


Engineering conference 
April 18-19 in Kansas City 


The seventh annual National Engi- 
neering Conference of the American 
Institute of Steel Construction will be 
held at the Hotel Muehlebach, Kansas 
City, Mo., Monday and 
April 18-19. 


Tuesday. 





Courtesy Williams and Co., Inc 


NEW warehouse at Toledo was scene of open house and 
welding show. Specialists of 35 companies discussed and 
demonstrated latest developments in products and tech- 
niques. This plant was added to give additional service in 


Williams opens new warchouse 
with metal and welding show 


An open house and welding show 
recently held by Williams and 
Co., Inc. in its new warehouse at 946 
Kane St., Toledo, Ohio. More than 
1,500 persons visited the modern 40,. 
000 sq ft plant to see the latest in 
products and methods of 35 manufac 
turers of metal and welding equip- 
ment. Films illustrating the use of 
welding and brazing were shown at 
scheduled intervals. 

Organized in Pittsburgh, Pa., in 
1907, Williams and Co, now operates 
six warehouses, In addition to Pitts. 
burgh and Toledo, warehouses are 
located in Cleveland, Columbus, Cin 
cinnati and Louisville. 

Harold E. Williams, founder, is 
chairman of the board and still active 
in the company. George J. Schmitt 
is district Toledo 
branch, 


was 


manager of the 
* * >. 


Lincoln Foundation sponsors 
machine tool design award 


Sponsorship of a $12,000 Machine 
Tool Award program has 
been announced by The James F. Lin 
coln Are Welding Foundation, Cleve 
land. Awards are to be made for pa 
pers describing the use of are weld 
ing in machine tool design. 

The Foundation hopes such a pro- 
gram will be of service in stimulating 
creative engineering. It is open to all 
persons who are or have been en 
gaged in the design or 
metal-cutting or metal-forming ma 
chine tools, Fifteen awards will be 
given. Closing date is July 15. A 
booket giving full details is available 
from the Foundation 


Design 


making of 


a 








Courtesy Linde Air Products Co 


ACETYLENE flame-cutting machine slices 18 by 108 by 65-in. 
section of king-sized carbon steel forging at 
Works, Seattle. Rectangular-shaped slab was one of several in 
rush order for Hanford Atomic Energy Plant. Total linear cut 
of 346 in. on each of the slabs, through 18 in. depth, took less 
than two hours. Templet tracer guided cutting action 


Welding and finishing 
show in Miami 
A welding and finishing clinic will 


be presented by Florida Metals, In 
at its Miami warehouse, 3690 \. W 


52nd St., Miami, Fla., from | p.m 
to 9 pam. March 23-25. 
Metallurgists and welding engi 


neers from The Aluminum Co, of 
America, Crucible Steel Co., Revere 
Copper and Brass, Inc., as well as 


welding engineers from several lead 
ing welding equipment and supply 
manufacturers will hold continuous 
demonstrations, They will also answet 
questions concerning various methods 
of welding and brazing corrosion-re 
sistant metals, including aluminum 
brass, bronze, copper, stainless steel 
and titanium, 

Films illustrating 
cations of welding 
be shown at regular intervals through 
out the show, which will be held in 
a new 15,000-sq-ft addition to the 
warehouse, This addition will give 
Florida Metals a total of 37,000 sq 
ft of warehouse space in Miami. The 
company also maintains plants for 
warehousing metals in Jacksonville 
and Tampa, 


industrial appli 


and brazing will 


Air Reduction technical 
paper wins AIEE award 

Second prize in the Industrial Di 
vision was awarded by The American 
Institute of Electrical Engineering to 
W. J. Greene, assistant director of 
metallurgical research, and Dr. A 


6 


Isaacson Iron 


Muller, director of metallurgical re 
search, of the Research Laboratories. 
Murray Hill, N. J. of Air 
Co., Ine. 

The paper entitled, “Atomic Film 
Cathode in Inert Gas Shielded Metal 
Ares,”’ details Air Reduction’s devel- 
opmental work in the field of emissive 
the Mig 


proc ess 


Reduction 


(metal in- 
The award 
was presented during the AIEE’s re- 
cent general winter meeting in New 


York City. 


coated wires for 
ert-gas) welding 


Welding engineering scholarship 
awarded to William F. Brown 
The 1954-55 Welding Engineering 
scholarship of $150 was awarded to 
William F. Brown, a senior in Ohio 
State College of Engi- 
neering. A student in welding engi- 
neering, Mr. Brown accumulated his 
qualifying high grade average while 
earning three-fourths of his college 
expenses during his first three years 


University’s 


and all his expenses during the cur- 
rent year. 

The scholarship fund was estab 
lished in 1942 by an anonymous do- 
nor and supports one senior scholar- 
ship. In addition to scholarship, the 
candidate's possibilities for success 
in professional work are considered 
in making the award. The department 
of welding engineering at Ohio State 
is one of the two degree-granting de- 
partments in that field in the world. 
The other department is at Osaka 
University in Japan. 


from page 5 





Courtesy Dravo Corp 


NEW 98-t0on miter gate for the upsteam end of the 
main lock of Locks No. 26 on the Mississippi River 
at Alton, IIL. near St. Louis is lifted aboard tandem 
barges at Dravo’s Corp.’s shipyard, Pittsburgh. Each 
gate leaf, fabricated of welded steel, is 60% ft. 
long by approximately 30 ft. high 


Welding course 
on records 


“Eutectic Welding Institute on 
Records,” a two-hour 33-rpm album 
of the week-long courses held at Eu- 
tectic Welding Alloys Corp., Flush- 
ing, N. Y., has been made available 
to business. The material on the rec- 
ords is the same given Eutectic’s dis- 
trict engineers during training. 

Welding procedures such as torch 
manipulation, angle and 
travel, applications heats, the use of 
fluxes and selection of correct weld- 
ing material is given. In addition, 
“low heat input” joining of alumi- 
num, cast iron, copper and copper al- 
loys. 


electrode 


steels, stainless steels and other 
An extensive 
introduction to metallurgy is an im- 
portant feature. The records are free 
on a loan basis from Eutectic district 
engineers, 


base metals is covered. 


* * * 


Carborundum starts 
new operating unit 


The Carborundum Co., Niagara 
Falls, N. Y., has established a new 
operating unit, the Electro Minerals 
Division, to manufacture and sell sili- 
carbide and fused alumina 
crudes, abrasive grain and related 
electric furnace products in the U. S. 
Joseph S. Imirie, formerly assistant 
to the president, will be general man- 
ager of the new division. 

The Bonded Products and Grain 
Division, Niagara Falls, which for- 


con 


(Continued on page 80) 
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when life hangs 
in the balance 











Southern Oxygen Company portable Oxygen Tent with circulating and 
cooling system is the result of 30 years of experience, 


only the very finest 
equipment can meet 
the challenge - - - 


Some thirty years ago, SOUTHERN OXYGEN COMPANY 


with plants located in Maryland, Tennessee, North Carolina 





and New Jersey, perfected the first portable oxygen tent with 


. and, because only the finest regulator assures 
: : f maximum safety and dependability, NATIONAL 
give the patient maximum comfort with dependable safety. of California regulators are chosen 


circulating and cooling system to operate in any climate and 
to 
Naturally, this experienced manufacturer of gases and of medi- 

cal equipment carefully tested all types of pressure regulators... and it selected the two-stage reduction regulators 
made by NATIONAL of California because they proved easier to operate, less subject to refrigeration effects, more 
able to hold the required oxygen pressure adjustment and of longer service life. When oxygen regulators are 
employed in the crucial tasks of saving lives and ministering to the comfort of the sick, only the very finest 
equipment merits selection. These same lasting qualities and operating advantages will be yours when you too 


select these regulator makes for your industrial needs. 


we cordially invite you to write today— for free copy of a beautifully illustrated, 44 poge, regulator brochure 





544 OEFrT 


NAl | NA welding equipment COMPONY... 218 tremens street son francisco 5 california 
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Automatic welding : r4 sl 


at Solar Aircraft 


CRUCIBLE 
stainless steel 
welding wire 


for faster, cleaner, uniform weld quality 


Save time and money . . . get better weldments with 
Crucible stainless steel welding wire. For Crucible weld 
ing wire is made by steelmen for optimum performance 
on the job 

You can get these superior welding wires for any type 
of automatic welding .. . in most stainless grades and 
sizes and in spools, coils and cut lengths. 

They're all quickly available through your nearby 
Crucible warehouse. Next time you need stainless weld 
ing wire call Crucible. Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 30, Pa 


CR UJ C | 4 LE} first name in special purpose steels 


Crucible Steel Company of America 
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TO THE OPERATOR— COMFORT 
Lighter weight + Cooler operation 


Easy handling 


TO MANAGEMENT—DOLLARS SAVED 
Longer life + Lower maintenance 


Fewer part 





S 


For further information on the 





CADDY TEST INSTALLATION PROGRAM 
in your plant—write 


CADDY | ARC WELDING ACCESSORY Div. 
ERICO PRODUCTS, INC. 
2070 £. 61st PLACE CLEVELAND 3, OHIO 





\) | em interested in CADDY TEST INSTALLATION PROGRAM 
LJ) Send CADDY CATALOG. 


NAME POSITION 
COMPANY 

ADORESS 

city LONE STATE 
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Make faster, stronger repairs 


Bridgeport No. 192 Low Fuming Bronze Rod 








with 


Braze welding with Bridgeport No. 192 Low Fuming Bronze 
Rod put this high-pressure, hydraulic reciprocating pump back 
at work in just a few hours. To get a new cylinder frame would 
have taken weeks. This repair was made without disassembling 
the machine because no elaborate re-heating or cooling set-ups 
are needed with the braze welding method. 


Bridgeport No. 192 is a low fuming magnesium type rod for 
all-purpose welding such as repairing castings and forgings, 
building up worn surfaces, and production line fabrications. 
No, 192 tins readily and the finished weld is often stronger than 
the base material. 


A fast braze-welding job can mean savings to you in mate- 
rials, labor and production, The whole money-saving story of 
No. 192 Low Fuming Bronze Rod and other Bridgeport Braze 
Welding Alloys is told in our booklet, “Braze Welding Alloys.” 
Write for your copy. 


BHREDPGkPrTonRiT BRASS 


COMPANY © BHRIDPGEPFPORT. CONNECTICUT 


Serving Industry with @ Nationwide Network of Conveniently Located Seles Offices and Warehouses 


Mills at Bridgeport, Conn., Indianapolis, Ind., and Adrian, Mich. 
In Canada: Noranda Copper and Brass Limited, Montreal 


BRONZE - COPPER - SHEET - ROD - 


WIRE + TOBE 





| your guidance 








Letters should be addressed to: The 
Editor, WELDING ENGINEER, 12 
E. Grand Ave., Chicago 11, Ill. No 
letter will be published unless signed, 
but your name will be withheld if you 
request it. 


Most of the congratulatory letters 
regarding our change of ownership 
received to date by T. B. Jefferson, 
editor and now publisher of WELD- 
ING ENGINEER, were printed last 
month, But, as we stated then, we just 
didn’t have room enough for them all. 
Here are some excerpts from others: 


I was very much interested to read Ray 
Towsend’s recent newsletter in which he 
mentioned that you had now become owner 
and publisher, as well as editor, of WELD- 
ING ENGINEER. Congratulations! 

! certainly echo Ray's comments regard- 
ing the fine job you have done. Your 
efforts have been a real constructive force 
in our welding industry. 


John R. Morrill 
Gibson Welding Supplies, Inc. 


Heartiest congratulations from the Cin- 
cinnati section of the American Welding 
Society on your newly acquired position. 

E. A. Harwart 
Secretary-Treasurer 


Just a short note to wish you all success 
and happiness in your new venture with 
WELDING ENGINEER. Speaking for my 
self, and I’m sure all of the NWSA boys, 
we sure do wish you a full measure of 
success, and you can count on us as far 
as possible. 

R. S. McCracken 
R. S. McCracken and Sons 


Best wishes and heartiest congratulations 
upon your entry into the publishing field. 
We in the welding field know that under 
WELDING ENGINEER 
Publications, Inc., will be a tremendous 
success. We know that your publications 
will continue to bring the best authority 
in welding and welding progress into our 
homes and places of business. 
You may be assured of our continued 
support. 
Paul Broadstone 
R. G. LeTourneau, Inc. 


Although we will miss seeing you here 
at McGraw-Hill, I certainly do wish you 
every success in your new venture, Best 
wishes 

Robert H Wood 
{viation Week 


WELDING ENCINEER—March, 1955 








My very best wishes on this undertaking. 
[ am certain that in your very capable 
WELDING ENGINEER will con- 
tinue to play an extremely important role 
in promoting sound welding engineering. 
Over the have personally bene- 
fited considerably by the material pub- 
lished in your journal. Many new develop- 
ments in equipment, procedures and tech- 
niques, initially described in WELDING 
ENGINEER, are now being utilized in 
our fabrication. Some have also stimulated 
extensive development projects of our own 


hands 


years I 


and, in turn, have resulted in higher 
quality fabrication at lower cost. 
Helmut Thielsch 
Grinnell Company, Ine. 
My sincere congratulations! I think 
that it is wonderful that you are to be 


publisher and owner” of WELDING EN- 
GINEER and also that you are going to be 
able to stay in Chicago. 

Rockwell F. Clancy 

Rockwell F. Clancy Co. 


I am certainly pleased with your pur- 
chase of WELDING ENGINEER, and | 
know that you will do well with it. 

John E. Stempel 
Indiana University 


Welcome back to Chicago—this time as 
Publisher and Editor of WELDING EN 
GINEER. You have my congratulations 
and my best wish for your prospertity and 
happiness 

H. C, Boardman 
Chicago Bridge & Iron Co. 


Congratulations! It was with real pleas- 
ure that I received the announcement of 


your new position and the current status 
of WELDING ENGINEER. It sounds 
wonderful, and I know, without question, 
that the success of the book will be as 
sured in your competent hands. 


John W. Spoor 
Power Products Corp. 


Congratulations and good luck on taking 
over WELDING ENGINEER. I bet you 
get rich on the deal. 

Fred Ellsworth 
Kansas University Alumni Office 


Lestat 
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© S60 THAT'S WHATS GEEH HAPPENING TO my 
WELDING Robs ‘{” 
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You can get wear-resistant overlays 
with the hardness you want 


Use AMPCO-TRODE* Electrodes and Filler Rod 


Take your choice of ten deposit hardnesses 


Get the right weld deposit hardness 
every time you make a wear-resist- 
ant overlay, Stock all five grades of 
Ampco-Trode electrodes and filler 
rod and you're ready for practically 
any job where metal-to-metal wear 
threatens you with downtime or 
production grief. Here's the Ampco- 
Trode lineup that assures the hard- 
ness you need 


Deposit Hardness Deposit 

Electrodes & Metol- Hardness 
Filler Rod Carbon-Arc Inert-Gas 
Ampco-Trede 10 130-150 160-190 
Ampco-Trode 160 150-170 190-220 
Ampco-Trode 200 180-220 250-280 
Ampco-Trede 250 230-270 310-340 
Ampco-Trede 300 280-310 350-380 
Here's something else! You can 


apply these hard bronze alloys by 
almost any process—whichever way 





or eee eee ee eee mmm mmm 





UTR28 1 Ampco Metal, inc., Dept. WE-3, Milwaukee 46, Wis, 
— Bulletin ' te P , ‘ 
W-17 with aye: 1 I’m interested in saving money with wear-re- ; 
sane Soy Sonine od “ | sistant Ampco overlays. Send me bulletin W-17 ! 
Ampco Bronzes. Send cou- ; ' 
pon for yours tedey. ; Name.......... Title ' 
' 
5 Company Name ' 
' ' 
/ Company Address : 
' ' 
' City... ( ) State ' 
DPAbodatidotdabatlostbocebee ree ee ee ood 


AMPCO METAL, INC. 
Dept. WE-3 @ Milwaukee 46, Wisconsin 
West Coast Plant 





meets your particular needs best 
by metal-arc, carbon-are, MIG, TIG 
or submerged-arc. However you do 
it you get an overlay with remark 
able life in severe metal-to-metal 
wear applications, It's ideal for add 
ing extra life to bearings, bushings 
sheaves, gears, pinions. It gives real 
stamina to sprockets 
and plates, shafts, drawing and 
forming dies, and other tough appli 
cations. In some cases the service 
life of machine parts has been in 
creased up to 5000% through use of 
Ampco-Trode facings 


wear strips 


You're money ahead 
chines last longer, perform better 
when you use wear-resistant Ampco 
overlays. Send the coupon for com 
plete information today 

*Reg U.S. Pot. Off 


your ma 


@ Burbank, California wise 











Approved by — 
Underwriters’ 


so taeneed A SING 1 AUTOMATIC TORCH .. ae ai ar Pieces Welded 
: ING NON-AUTOMATIC WITH GAS SAVER . . 18 Pieces Welded 
"AUTOMATIC TORCH ... . 28 Pieces Welded 


° san amount of Oxygen 7 om for each set- 
“Aetuc Comparison” Sm proved the Harris 


t for economical 


ocal ibutor peed (he “act Comparison” test 
in your. lo and explain « sim bly why the Harris 
Ae ome ae aronnrs detion at the lowest cost. 


OW-HOW”" 


fa with almost 50 years of 
ers and users get tremen- 


incipal cities in the United 


HOME OF AMERICA’S FIRST AND FINEST GAS WELDING 
AND CUTTING APPARATUS. 





THE HARRIS CALORIFIC COMPANY 
Cleveland 2, Ohio 
SERVING THE ae ae oe ae INDUSTRY SINCE 1905 
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70% Faster Welding with 





‘AUTOMATIC 





Cut costs, speed production with 
AUTOMATION—continuous, automatic, 
uniform welding. 


OPEN ARC | 


Bare Wire or 
Composite Type “A” 











Raco BW head enables you to switch from 
submerged arc to open arc or inert gas weld- 
ing with only a simple change of the nozzle. 
Two simplified controls permit use of any 
variable voltage or constant potential power source. Raco BW adapts quickly to any job 

_nozzle can be positioned 360° in two planes. Duplex nozzles and feed rolls available for twin arc-welding. 


e FACO Automatic Wire for Smooth, Trouble-Free Operation 


| 













Whether you buy in coils or on — WOUND 

spools, you'll find all grades to 2sib, 9 800». | FAST DELIVERY ON ALL GRADES 
fit your needs at Reid-Avery. Perfectly wound , 

Threadwinding and careful re- on corrugated Mild Steel . . . Hi-Tensile, 1% Mn. . 


. : steel band core 
duction to finished size assure 


straight line feed off. Uniform 
weight guaranteed. All coils 
boxed and palletized at no 


Hi-Mang, 2% Mn. . . Lo-Mang-Moly 

. Hi-Mang-Moly .. . Chrome-Moly .. . 
Low-Alloy Hi-Tensile . . . Stainless Steel — 
All grades . . . Aluminum—43S, 545, 56S 











WOODEN 
extra charge. SPOOLS ..» Non-Ferrous Alloys . . . Hi-Temperature 
to edd of MIG Alloys .. . Special Hi-Tensile for MIG 
iding welding 
¢ your we 
Tell us of Y write DISTRIBUTORS FROM COAST TO COAST 
problem os " 
soday for assistan 


“ee wa REID-AVERY COMPANY Zic. 


BALTIMORE 22, MARYLAND 
SINCE 1919 PRODUCERS OF ARC-WELDING ELECTRODES AND WELDING RODS 
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America’s most complete line 
of arc-welding equipment 


and electrodes. 


Sages © 


volts on request. 






For mild stee!, cast 
iron, to-weld"’ 


stainless 


hard surfacing 


The 








When you have a tough material to weld such as 
aluminum, titanium or special alloys, P&H high fre- 
quency welders, AC or DC, really come into their own 

You see, PSH welders have what we call Dial-lectric 
control. It's an exclusive feature that provides instan 
taneous heat control right at the work, There are no 
moving coils or cores, no wheels to turn—no time lag. 

In addition, PSH welders have an extremely wide 
range, On one of our models for example, you can go 
all the way from 475 amps down to 2 amps. 

But we were talking about titanium — a tough ma- 
terial to weld in anyone's language, Here's what they 
say at Ryan where they use P&H high frequency ma- 
chines, ‘There is less of a problem welding titanium 
than many users have been led to believe, With titan. 
jum we can go to any degree of thinness on material 


P&H High Frequency 
AC Welder of the type 
used at Ryan. 










[ 


They’re welding titanium down to .O1I6" 
at Ryan Aeronautical Company 


P&H Welders, with their instantaneous remote control 
and wide welding range, make this tough job easier 


so far available. We have been down to .016” on this 
vital material.” May we add again that it's P&H posi- 
tive heat control and wider range that makes such a 
performance possible, 


If you have tough welding jobs to do... if you 
wish to boost production and cut costs, standardize on 
P&H welders, Ask your P&H representative or distrib- 
utor for all the facts. Or write for latest bulletins. 


wo WELDING DIVISION 


HARNISCHFEGER 


CORPORATION 


4513 W. NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


line’ oy iy PP genie, % tn hs emmege 


tevcn Chace OEM, Oar ts Prowl! torts POET Aga ATED Ome 


movers sOr STAs ree 


WELDING FOU: Pmt! Ovtenta® Chante 2881 


PON welding equipment is manufactured and sold in Canadas by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West + Toronto, Ontario, Canada 
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Tepe - Se ge ee ee 





Eye Protection 





Not just a “Welder’s Goggle”... 


but an AO’ Engineered Goggle 
with Removable & Adjustable 
Leather Side Shields 








QUICK FACTS 


SIDE SHIELDS of soft leather for comfort pro- 
tect against lateral exposures to heat, harmful 


Yes, there’s a difference when you select an eye protection product 


made by America’s leading maker. This 3081A goggle has binder-type light, flying particles. 

; . : : * CYLINDER BRIDGE and reinforcing bar 
leather side shields that are replaceable and adjustable. By loosening covered with leather. Three bridge sizes. 
» ee ecre : .* : — : * TEMPLES are on-center. Easily adjusted, 
endpiece screw, side shields can be adjusted for perfect fit and comfort. pemplention-qeect, incutated, Temples ead ond- 


piece screws are AO “Evertite” construction 


ENDPIECES are streamlined. Wide bearing 
surface minimizes temple drop. Non-sagging, 
countersunk screw heads. 


sentative can supply you with this quality goggle . . . ask him for it. * LENSES are Super Armorplate clear or Calobar 


By removing endpiece screws, side shields can be removed for clean- 


ing, sterilizing or replacing. Your nearest AO Safety Products Repre- 


\ , ( ) Quality protection is 
t Ov AMERICAN OPTICAL Company merican ptical the only protection 
look for the #) trade 
A mark 





SOUTHBRIDGE, MASS. * BRANCHES IN PRINCIPAL CITIFS 


“ 
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... for faster... safer ROUGH GRINDING 


CARBOFLEX Depressed Center Wheels will handle your roughest grinding jobs—clean- 
ing castings, roughing off fins and sharp edges, notching and cutting off gates and risers 
Each wheel is knurled on the back, as well as the face...lets you cut with either side, 
plus the edge, without initial dressing. And the resilient, strongly-reinforced bond resists. 
racking, offers maximum safety 


for FR EE booklets giving complete information on CARBOFLEX and “MX” 
products, write The Carborundum Company, Dept. WE’ 81-51, Niagara Falls, New York. 
In Canada: Canadian Carborundum Company, Ltd., Niagara Falls, Ontario. 


WELDING ENGINEER—March, 1955 











finishing sterling silver FORK TINES... 


'' D @umm ilela-tta-lisiielaet-l*M. 4al-1-11-3 





_.. for faster... safer FINISHING 


MX® Fibre-Reinforced Wheels provide a soft, cushion-like cutting action that reduces 
chatter and vibration...creates a smooth, uniform finish. ““MX"’ cuts clean and resists 
loading, even on the softer metals and alloys. High tensile strength plus resistance to 
impact and heat shock means increased operator safety. And "MX" products wear 





slowly—remain usable right down to the arbor, shank or nut 


® YOUR CARBORUNDUM DISTRIBUTOR or salesman will be glad to demonstrate these cost-cutting products in your shop. Call 
him today—he's listed in che yellow pages of your phone book under “Grinding Wheels” or " Abrasives 


CARBORUNDUM 


TERED TRADE MARK 
...continually putting more SENSE /" your abrasive DOLLAR 
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Die Pot Life Increased 350 Per Cent 


A deposit of Hasren.oy alloy C hard-facing rod has more 
than tripled the service life of the die pots used in this 
slugging and piercing operation, The hard-faced parts are 
exposed to severe impact and abrasion at high temperatures. 
Press tonnages required Lo perform the operation have 
heen reduced from 30 to 50 per cent since the pots have 
been faced with Hasre.toy alloy C. This rather unusual 
plus value is due to the low friction characteristics of this 


nickel-base alloy. 


Resists Chipping and Spalling 


Haste ioy alloy C is a tough, machinable, hard-facing 
alloy that can be applied to all common die steels. [t has 
high tensile strength, good ductility and excellent resistance 


to chipping and spalling It can be applied by the metallic . 


Fat 


HAYINES ) 


TRADE MARK ‘ 


ant.t.ov S 


a wr 
> 










“eee w eee eeeeneee 


wes Sa 








Chicage 





are process, flows smoothly, and produces sound deposits. 


No special heat-treating or cooling procedures are needed, 


No Grinding or Peening 


When deposited, HasteLLoy alloy C has a hardness of 
210 Brinell, and can be machined easily by ordinary die- 
sinking tools. Then the deposit work hardens, in service, 
to about 375 Brinell without deformation. Its work-hard- 
ening characteristics eliminate the necessity for peening the 
deposit to obtain maximum wear-resistance. 

For information on procedures for applying and for 
ivailable sizes and prices, write for the booklet “HasTe.ioy 


\lloy C—A Machinable Hard-Facing Alloy.” 


Haynes” and “Hastelloy” are registered trade-marks of Union 


Carbide and Carbon Corporation 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


- Cleveland « Detroit « Houston « Los Angeles - New York - San Francisco - Tulsa 
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Special Brass Shapes 


Titan special brass 
shapes give highest 
production, maximum 
workability, elimina- 
tion of excessive scrap 
parts,and unsurpassed 
machinability. Com- 
positions and odd 
shapes made to order. 








Titan bronze welds are de- 
pendoble in servic® - + 
have high strength, 

lent weor resistance .-- 

be applied easily, quickly 





to high and low carbon 
steel, wrought iron, copper’. 
cost steel, grey iron and 
mony other materials. Dov- 
ble Deoxidized by patented 
Titan process to assure duc: 
tile, high-strength, non- 
porous welds. 


Brass & Aluminum 
Machined Parts 


Produced to meet ex- 
act specifications. 
Machining te close 
tolerances is @ Titan 


specialty. Fast delivery 
assured. 


Brass & Aluminum Forgings 


Hot-pressed from extruded stock 
to provide moximum density, 
high strength, long life, superior 
finished surface. Have thinner 
sections, closer tolerances and 


free machining advantages over 
sand castings 


“+ 
; 


Titan 


eo MANUFACTURING COMPANY 


RODS F 
ORGINGS bad DIE CASTINGS bad Ww 
: SEeli lem fe)s). Phases 


Welding 


in ‘ 
ndustry for 40 Years 
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NOW! ONE WELDER 


IDEALARC...GIVES YOU 


BOTH AC and DC 


WELDING CURRENT 











@ One machine, Lincoln Idealarc, now gives you both 
AC and DC welding current. You have both current 
control and voltage control. For every job, you can 
now select the ideal arc... soft arc or forceful arc... 
AC or DC. 


Shops which do not have 3 phase power can now use 
DC. Idealarc is the only be welder to operate from 
single phase power available at reasonable prices in 
industrial sizes. 


With dual arc control on DC, you have the same benefits 
of soft arc and forceful arc for welding with DC as with 
AC. Arc-booster starting on both AC and DC... on 
both soft arc and forceful arc . . . assures non-sticking, 
easy operation, speeds intermittent welding, gives full 
penetration at the start of each weld. 


Idealarc cuts duplication of welding equipment... 
saves on welder cost. So why tie down your operations 
with one choice of welding current? Idealarc provides 
complete freedom to select the correct arc type and 
welding current for maximum speed, maximum ease 
and quality of welding . . . for the same investment. 


SEND FOR FACTS 


Send for Bulletin 1343 


Shows how you can cut welding 
costs... now. Write: 


Rectifier Welder 
with arc-booster 
starting 





THE LINCOLN ELECTRIC COMPANY 


DEPT. 1702, CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
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Welding and wonders of the U.S. 


NINETY per cent of the persons who read WELD. 
ING ENGINEER live in the United States, We won- 
der how many of them ever stop to think how great 
is the, country they live in. Only one person out of 
every 16 in this world is fortunate enough to be a 
citizen of the United States. While there are more 
than 160,000,000 of us, not too many of these 
millions really appreciate the opportunity and good 
fortune that is theirs. 

In recent months we have heard a lot of talk 
about how bad these times are. Despite this talk, 
however, the last year was by far the best peace- 
time year this country has ever known. Never be- 
fore in a year without a war has there been so much 
goods produced, so much money earned or so much 
money spent. Savings were at an all time high, too! 
Our productive capacity has made the U. 5S. the 
best place on earth in which to live. 

Sure, there are some living here that will tell you, 
or try to tell you, that there are better places to 
live, but they keep right on living here just the 
same. We can’t understand that, for if we thought 
there was a better country in which to live, we 
would head for it, instead of just talking about it. 

If more Americans were familiar with our pro- 
duction records—records made possible by our 
ability to join and sever metal—and our ability to 
produce because we have learned to use machines, 
a great many of the people of this country would 
think differently. Last year we turned out nearly 
6,000,000 automobiles to bring the total number of 
cars on the road to about 50,000,000—one auto- 
mobile for nearly every three Americans. There is 
even a truck for every 16 of us. 


With so much transportation, we 
must have roads. Though our highway network is 
inadequate in many areas, it will still take us to 
every remote spot in this great land. In addition, 
there are more than 230,000 miles of railroad track- 
age to carry 40,000 locomotives and 1,800,000 pas- 
senger and freight cars, which last year hauled 
more than 600,000,000,000 (billion) ton-miles of 
freight. 

The very fact that we have huge steel-producing 
facilities and means of joining this steel makes most 
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of these records possible. Our steel mills can pro- 
duce 1,400 lb of steel a year for every man, woman 
and child in the country. At the same time, we find 
we spend nearly $5 for welding equipment, acces- 
sories and supplies for every ton of steel produced. 

To look at the expenditures for welding equip- 
ment in a different light: for each man, woman and 
child in the country, $4 is spent on welding, It 
probably is not the right way to look at things, but 
each of you welding distributors may view your 
fellow man as $4 worth of welding business. 


The cold winter some have ex- 
perienced makes one think of fuel for warmth, Last 
year in the United States we dug 1% tons of coal 
for every person in the country, But coal is only 
one of our fuels, The production in oil is 600 gal- 
lons per person. When we think of oil, however, 
our thoughts generally turn to gasoline, a product 
familiar to us all—a product made possible because 
of our ability to join metals so they can withstand 
high pressures at high temperatures. It is a job that 
can be done only be welding. 

Many of the blessings we enjoy have come about 
because we are able to join and sever metals readily. 
If it were not for this fact, it is very unlikely that 
we would be able to dig the coal or drill the wells 
for oil that are needed to make these products more 
abundant here than anywhere else in the world. 
Surely, the high-octane gas which makes motoring 
such a pleasure or the production facilities which 
place even the luxurious automobiles within reach 
of every worker would not be possible. 

The people of America owe a tremendous debt 
to those who taught us how to fabricate metals and 
make possible so many labor-saving devices. We 
of welding have the task of educating our fellow 
citizens so they will fully appreciate the wonders 
that have been made possible through the use of 
such knowledge. 



















Che man on the job likes Victor's 
\ WIDER 
WORK 

RANGE 


» Sx 
\— 
= 





—~J 


- 


- 









Using a VICTOR No. 310 torch butt with two 
S2 extensions and No. 8 type 4 tip, Joe Wyman 
(Shreve Welding Co., Oakland, Calif.) repairs 
cast iron heating boiler header with VICTOR No. 


1 low fuming manganese bronze rod. Inset photo 


=i 


shows 5/64” build-up on undersize castings, done 


with same No. 310 torch but with No. 5 type 4 


nozzle and VICTOR No. 6 square cast iron rod. 


VICTOR'S wider work range pays off from the Whatever the job 


day you select your firsts VICTOR welding outfit ... welding, cutting, 






on through a lifetime of reliable service. You buy heating, brazing, descaling 
the torch you need for your present work, add ex- you'll start it quicker 

obs } 
tensions, cutting attachments or special nozzles as 


j finish it sooner with 
they re needed, Result: top quality equipment 


a 
ee _ 


versatile VICTOR equipment! 
that’s always perfectly matched to your needs! a 


A 


62) 





BE LOOK FOR THE VICTOR DEALER SIGN. . . ask him to show you 
why it costs less to own and operate VICTOR. 


VicTOR EQUIPMENT COMPANY 


10 





Mira. of welding & cutting equipment; hordlacing rods; blasting nozzles. 


3821 Sante Fe Ave. 844 Folsom Street 
LOS ANGELES 58 SAN FRANCISCO 7 








22 


WELDING ENGINEER—March, 1955 





For its SSth annual convention, 


IAA heads 


for 
Houston 


OUSTON, Texas, and its famed 

Shamrock Hotel will be hosts 
this month to members of the Inter- 
national Acetylene Association. The 
[AA will hold its 55th annual conven- 
tion March 22 through 24 in the 
Southwest’s largest city. 

The program of technical sessions 
promises a fair share of interesting 
papers, but, as usual, the highlight of 
the three-day affair will be the pres- 
entation of the Morehead Medal. At 7 
p.m. on Wednesday, March 23, the 
Medal for 1954 will be awarded to 
Dr. Augustus B. Kinzel, director of 
research for Union Carbide and Car- 
bon Corp., New York City. Making 
the award will be W. A. Brown, Jr., 
[AA director and past president, who 
is president of The Liquid Carbonic 
Corp., Chicago. 

The James Turner Morehead Medal 
is presented annually by the Associa- 
tion to the person who, in the judg- 
ment of its officers and board of di- 
rectors, “has done most to advance 
the acetylene industry or the art of 
producing or utilizing calcium car- 
bide or its derivatives.” 


ESTABLISHED IN 1922 


The award was established in 1922 
by John Motley Morehead to honor 
his father, the late James Turner 
Morehead, who in 1892 sponsored 
the experiments which led to the dis- 
covery of the electric-furnace method 
of producing calcium carbide. 

Dr. Kinzel will be honored as the 
1954 Medalist “for the many sound 
and important advances he contrib- 
uted to science and technology, and 
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for the multitude of others that he 
has inspired and sponsored.” He is 
also being cited for his “forthright 
courage in presenting new ideas, his 
facility in explaining them to techni- 
cal and non-technical people alike,” 
and for his “gracious willingness to 
share all the fruits of his sound think- 
ing, his fertile imagination and his 
contagious enthusiasm.” 

Dr. Kinzel was appointed to his 
present position of research director 
last year; he has been actively en- 
gaged in research with Union Car- 
bide since 1926. He is a Samuel Wylie 
Miller Medalist of the American 
Welding Society and in 1953 was des- 
ignated for the Metal Progress Hall 
of Fame. Dr. Kinzel has long been 
active in IAA, AWS, ASM and sev- 


eral other organizations. 


OpeniInG LUNCHEON 


Convention registration (no fee) 
will begin at 9 a.m. Tuesday, March 
22, in the main lobby of the Sham- 
rock, The opening luncheon will be 
held at noon in the Emerald Room. 
J. Carl Bode, LAA vice-president and 
president of National Carbide Co.., 
New York City, will preside. Hous- 
ton’s Mayor Roy F. Hofheinz is 
scheduled to deliver greetings to the 
delegates. Following him, President 
E. A. Daniels, who is vice-president 
of Victor Equipment Co., San Fran- 
cisco, will deliver the annual presi- 
dent’s message. The guest speaker 
will be John G. Forrest, business and 
financial editor of The New York 
Times, whose talk is entitled “Ameri- 
ca’s Business, 1955—Where We Are 








MOREHEAD Medalist: Dr. Augustus 


B. Kinzel, director of 


Union Carbide and Carbon Corp. 


research, 


and Where We're Going.” 

Two technical sessions will begin at 
2:30 p.m. Tuesday——one on piping in 
the Grecian Room, another on ma- 
rine applications in the Shamrock 
Room. The former will include three 
papers; the latter, two papers and 
a film. A safety session Wednesday 
morning will consist of four papers. 
That afternoon's two technical ses- 
sions will be on oil field equipment 
and on steel production and fabri 
Three 


sented at each. 


cation. papers will be pre 

A business meeting on Thursday 
morning for members only will in- 
clude the the 
consulting engineer, and treasurer. 


Committee chairmen will also make 


reports of secretary, 


their reports at this time. Following 
these, the officers and directors for 
the coming year will be elected. That 
morning’s agenda also includes the 
IAA’s regular “technical know-how 
exchange” session. 

Malcolm P. Ferguson, president of 
Bendix Aviation Corp., will be guest 
speaker at Thursday's joint luncheon 
with the National Industrial Confer 
ence Board, The last item on the pro 
gram is a demonstration and lecture 
in the Shamrock “The 
Magic of Fire.” 

There it is! 
other 


Room on 


The makings of an 
successful convention of the 


International Acetylene Association. 
For convention coverage, watch the 


pages of WELDING ENGINEER 




















1—BOTTOM of low-bed trailer, pictured above, was rubbing 
the pavement when job of straightening was started. Bow was 
caused by driving a bulldozer aboard too fast 


2—WHY frame of mobile crane bowed is explained to crane 
operator by John Nacucchio (right in picture at right). Load- 
ing the crane in a forward position threw extra stress on the 
channels when the outriggers were up 





Flame-straightening bent 


Our last article on stress control and flame- 


straightening brought so many letters from readers we 


decided to follow it up with another one. Here it is. 


BY HERMAN C. PHELPS 
HEN John Nacucchio, 
now owner of the Pioneer Weld 

ing Co., Merchantville, N. J., served 
with the Seabees during World War 
II, he had a great many opportunities 
to try out his flame 
straightening. There was a great deal 
of crash-damaged and battle-damaged 
equipment to repair. There were also 
many truck frames that had bent be 
cause of overloading. John was con 
tinually straightening them as well as 
cranes, low-bed structural 
members, etc, Bac h of these jobs re 
quired — individual 
methods. 


who 1s 


theories of 


trailers, 


tex hniques and 


Questions Come First 

Today he is still being called upon 
to straighten similar equipment used 
in the construction field. Each job 
is appraised much like an engineer 
would approach the design of a new 
type of crane. Before he starts to 
work, Nacucchio gets the answers to 


24 


eight questions. Here they are: 
(1) What type of steel is it? 
(2) Has it heat 
not? 
(3) Can the bent member be 
straightened by its own weight or its 


been treated or 


own weight plus the usual loading? 

(4) How much mass is there? 

(5) What is the and the 
radius of the bend or curve? 

(6) How much should the part 
bend back into place from each heat 
application ? 

(7) Should 


be used? 


area 


water or air cooling 

(8) At what temperature will the 
steel be required to yield? 

As Joseph Holt said in his article 
“Grass roots of stress control” in the 
February, 1954, issue of WELDING 
ENGINEER: “Straightening is sim- 
ply a matter of proper application of 
localized heat along an edge that 
The locally 
applied heat causes expansion, yield- 
ing and upsetting, after which the 


needs to be shortened. 


straightening is accomplished by the 
contraction that occurs during cool- 
ing. Judicious hammering sometimes 
helps the process along.” 

Here is a example of John’s work 
field—a 


bed trailer. The 24-ton trailer shown 


from the construction low- 
in photo | in the straightened con- 
dition had a 4-in. bow in it caused by 
driving a heavy bulldozer too fast. 
When the dozer was stopped sud- 
denly, it threw so much force on the 
l4-in. I-beams that they buckled. 
John used his oxyacetylene torch 
to cut away the baffle plate in front 
and stripped off the fifth wheel frame- 
work. He turned the trailer bottom- 
side up and placed its weight on the 
ends, blocking them up so the trailer 
was 2 ft off the floor. After marking 
off the areas, he and a helper heated 
the two I-beams simultaneously all 
across the widths and for a length of 
approximately 6 ft, starting at one 
end. They used two big No. 16 pre- 
heating torches with 25 psi acetylene 
(which we certainly do not recom- 
mend) and 25 psi oxygen. Preheating 
continued until the temperature of 
the beams went up to 800 or 900 F. 
With those big 


took about five minutes to bring the 


torches and tips, it 
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beams 


first 6-ft section up to that tempera- 
ture, 


WE' 

The two 6-ft lengths of the heated 
beams were rubbed with wet (but not 
dripping ) The rags were 
wrapped around sticks to make balls 
about 6 in. in diameter. This heating 


COOLED 


WITH Racs 


rags. 


and cooling process caused the bowed 
beams to drop 2\% in. at the center. 
rhe time the 
applied, the 


torches were 
temperature came up 
much faster because the steel was still 
warm. After another cooling with the 
rag balls, the bent beams came back 
into perfect alignment. 

Alter straightening, John welded 


sec ond 


gussets into corners where the I- 
beams ran over cross bars—some- 
thing that should have been done 


originally, Since completion of this 
job, the trailer has seen many addi- 
tional miles and is still straight as 
a die 


Bent CRANE 


\ job that required a lot of in- 
genuity was the straightening of the 
double-channel frame of a mobile 
crane (photo 2). The crane, with its 


outriggers still up, had been over- 
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This threw the 
weight of the whole load on the cen- 
ter frame just back of the cab. The 
frame is a double affair, comprising 


loaded forward. 


one 10-by-3-in. channel inside a 101- 
by-3 in. When the 
collapsed, one side bowed lower than 
the other, 


channel. frame 


creating an additional 
problem. 

In preparation, the front end was 
blocked up by the outriggers, high 
enough so that the front wheels would 
time the 
channels were straightened. 

Straightening the 


come to rest about the 


inside channel 
was no mean task. John first cut a 
6-in, section out of the top and side 
of the outside channel (photo 3). He 
directed the cutting torch at a sharp 
angle so it would not cut through 
the inside channel. The bottoms of 
the channels were not cut. 

In this wet were 
necessary as the channels were made 
of hardened steel. John marked off 
with chalk the places he wanted his 
helper to heat. This marking was im- 
portant as each side had to be heated 
simultaneously. The channel 
had the appearance of an old-fash- 
ioned washboard, but, by applying 
heat from the big tips to the ridges, 
the front end started to drop, helped 
by the weight of the engine, cab, etc. 

Heat was applied to the top flange 
and side only, not to the bottom. To 
heat the bottom would have distorted 


case no rags 


inside 





3---WELDED patch shows the area 
on frame where 
outer channel was cut This 
was done in order to straighten the 
inner channel first. It's typical of 
the successful flame-straightening 
jobs accomplished by Mr. Nacucchio 


of mobile crane 


away. 


the length. While the heat was being 
applied, John watched his helper to 
make certain they kept together. 

Two No, 12 preheating tips were 
used with a pressure of 20 psi for 
both John 
claims you need this much acetylene 


oxygen and acetylene. 
pressure to keep the torches from 
popping when working 2 to 3 in. 
away from steel, 

He ran a line through the chassis 
to check alignment and applied heat 
6 in. on each side of the ridges ot 
buckles. The ridges were then heated 
until they (1,200 F), As 
the ridges became red, the weight of 
the front end pulled them out flat 
and smooth. When one side dropped 


were red 


more than the other, he used a “come 
along” or a chain jack to pull the 
frame back into shape. 

John 


straighten a bent member. It 


never forces any metal to 
is the 
combination of weight and heat that 


trick. If he 


enough weight, he adds some. Know 


does the doesn’t have 
ing when to add additional load, and 
how much, comes from experience 
After straightening the inside chan 
nel, a new section was welded across 
the top and side of the outside chan 
nel {photo 3). Today the crane, like 
the trailer 
going strong; yet other shops that 


mentioned earlier, is still 


had been asked to straighten it had 
turned down the job as “impossible.” 

When beams have to carry cranes, 
, ra 
bulldozers loads, it is 


and similar 


little wonder that they bend 





Remember the controversy fol- 
lowing publication of "Grass roots 
of stress control” last year? Well, 
WELDING ENGINEER will soon 
publish several more articles by 
the author of that thought-provok- 
ing piece. So watch for Joseph B. 


Holt's byline in future issues. 














EDGES properly veed, the parts are lined up on carbon 


PREHEATING is also done on the back side of the break. 
blocks. Heat is applied on each side of crack 


Distance heated from the crack is important 


How a Yankee 
braze welds 


Kd Roos, plant engineer and 
master mechanic, believes in braze welding 
for the repair of heavy machine parts. 
(What else Ed believes in is told on the page 
opposite.) The five pictures show steps in 
the repair of a broken part. Note that the 


preheating is done with the torch only. 


DOWN to horizontal position as alloy bonds. Alloy may 


DONE! The alloy has not fallen down, yet it isn’t spread 
drop out if the puddle receives flame continuously 


all over either. A job that will last for years 
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Ed believes 


Ep BELievEs: Slow heating by the oxyacetylene 
torch causes more expansion as compared to are 
welding. This allows the pores of the base metal to 
open up and absorb the metal bronze. 


Ep BELieves: You can get a better finish with the 
torch because the deposited metal can be dressed 
out smoother. 


Ep peLieves: The use of ample quantities of good 
flux will float out grease and foreign matter from 


the weld area. 


Ep peLieves: The most important single item in 


securing a good braze weld is a clean surface. 


Ep BeLieves: When large quantities of bronze are 
needed, the operator should tack two rods together 
and melt both at the same time. A better weld will 
result. 


Ep BELIEVES: Cast iron and cast steel 14 in. thick 
and under should be fusion welded. A fused metal 
joint is the strongest. 


Ep BELIEVES: Brazing rods with 10‘, nickel-silver 
should be used to build up bearing surfaces. The 
nickel makes the deposit harder than ordinary 
bronze. Deposit will show less wear than a steel 
build-up and is more easily controlled during weld- 
ing. Furthermore, the bearing is free-turning and 
machinable through the line of fusion. 





Dray ie Felt Company's plant 
at Glenville, Conn., owes much 
to welding. Hardly a day goes by in 
which the welding department is not 
called upon to make hasty repairs to 
such equipment as a felt pounding 
press, turning roll or flattening ham- 
mer. 

Much of this older equipment is 
still powered by long belts that are 
turned by pulleys on an overhead 
shaft. Nearly all of it is made of 
either cast steel or cast iron. All brok- 
en parts, whether of cast iron or cast 
steel, are repaired by braze welding. 

Whenever a break occurs, Ed Roos, 
plant engineer and master mechanic, 
makes the decision as to how the re- 
pair will be made, Ed’s ideas on weld- 
ing ran him into opposition in the be- 
ginning. When he first came to work 
for American Felt, the chief engineer 
of the company’s two plants (one is 
in New Jersey) was not convinced of 
the merits of welding. The only torch 
available was a light aircraft type 
not suitable for heavy work. Ed 
asked his boss to okay the purchase 
of a heavy-duty torch. He must have 
been a poor salesman, however, be- 
cause the chief engineer refused to 
okay the purchase. Nothing daunted, 
Ed went out and bought his own torch. 

Previously, when heavy parts re- 
quired welding, it was necessary to 
dismantle the machine and ship the 
parts 50 miles away to the plant in 
New Jersey. The welded component 
was then shipped back to Connecti- 
cut to be machined and _ installed. 
This meant a two-to-three week de- 


WELDING ENCGINEER—March, 1955 


lay. The very first weld paid the cost 
reimbursed 
him for the purchase price. Inciden- 
tally, the first broken crankshaft he 
repaired is still turning and that was 
19 years ago. 

Ed has a few hard and fast rules, 
which we quote above. Quite a few 
weldors will probably disagree with 
one or more of them. Remember, 
however, that Ed has the proofs to 
back up his theories. He'll take you 
around and show you mended 4-in. 
crankshafts that have been pounding 
felt 24 hours a day for years, and 
not one has ever broken in the weld 
or near it. Some shafts under 6 ft 
long have as many as six welded re- 
pairs in them. 


of Ed’s new torch and 


Here’s How He Does In 

Let’s take as an example, a 4in. 
crankshaft. Ed’s procedure is to grind 
it down to a neat vee, leaving a space 
of 1% in. to 4 in. between the ends. 
Now comes a controversial subject: 
how much or how little to preheat. 
Ed’s rule is to preheat only 1} in. 
away from the break for each inch 
of base metal thickness! Thus the 4 
in. crankshaft would be preheated to 
distance of 4 in. from each side of 
the weld. This is enough, he says, to 
keep the parts from cooling off too 
fast. It avoids the difficulty of having 
to force the cooling bronze to tin out 
over the break. 

Ed does not start welding until the 
base metal is cherry-red, even when 
he is welding cast steel, He doesn’t 
believe it necessary to preheat the 


whole of a flywheel, pulleys or shafts 
if you heat each side of the break to 
the distance given by his rule. 

Tip size is another thing that Ed 
feels is very important. He advises 
the use of a larger size tip than is 
usually considered necessary in or- 
der to bring the temperature of the 
base metal up quickly. 

If you use a tip one size larger than 
that recommended by the torch man- 
ufacturer, a softer flame will result. 
You can then hold the torch farther 
away from the weld. This helps main- 
tain a large puddle of weld metal. It 
tends to stick together and not flow 
too far ahead, When the bronze flows 
too far ahead, it is apt to cause flaws 
in the weld deposit. 

Ed will weld the face of a pulley 
6 in. wide without any preheat at all. 
First he cuts the face of the pulley in 
two to allow for expansion. He then 
welds the spokes. If the rim of the 
pulley has a flanged edge, he welds 
that next and lastly the face. 

Whenever possible, he welds only 
a smooth metal, Occasionally, he will 
have to weld against a rough frac- 
ture, into which the flame comes in 
direct contact. This is where “heat 
control” comes in handy. The big 
tip, held farther away, does not burn 
the tiny metal or carbon particles of 
the fracture. 

Over the years, Ed has found that 
braze-welded repairs hold up the best 
for him. He that not 
braze weld in a thousand has ever 
failed him, and he’s got the evidence 
to prove it. 


swears one 
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Welded 
toll gates 





ENTRANCE toll gates to Garden State Parkway at Union, N. J. 


Chances are the next time you pass through 


a welded unit of a collection gate on one of the new 


eastern superhighways it will be through one manufae- 


tured by Taller & Cooper. 


BY WALTER PALMER 
Welding Specialist 
The Champion Rivet Co. 


G SeeerenL electrified toll fates 
for turnpikes represent the latest 
in design and function, An example 
will be found on the 
State Parkway, which, when finished 
this year, will extend from Paramus, 
N. J., to Cape May, a distance of 
about 168 
now, it will become the longest and 


new Garden 


miles. Partially in use 
most modern of the “barrier-type’ 
toll roads. 

The being in 
stalled along this highway are welded 
steel products and are being built by 
Taller & Cooper, of Brooklyn, N. ¥ 
The welded construction results in 
sturdy, permanently tight and weath 
erproof booths of clean design. 

Basic assembly of the booths them 
selves starts with fabrication of steel 
in 12-gage to 3/16-in. thickness 
Photo 1 shows a weldor putting to 
gether the various flats to form the 
framework of the booth. The booth 
at this point is lying horizontally 
and is being tacked every 4 in, prior 
to final welding. Though welding is 
done mainly in the flat position, some 
finishing is accomplished with verti 
cal passes. A special non-spattering 


collection booths 


type of K.6012 electrode is used. on 
both a-c or d-« 
a close are and flat-bead appearance 


machines, whereby 


is obtained, 

Photo 2 shows the unit as finished 
and standing in normal vertical posi 
tion, where full inspection is made. 
Pert, 
pointing out 


welding foreman, is 
details to the 


weldor adding the finishing touches. 


James 


Sone 


After inspection, this booth is ready 
for final assembly into one complete 
entrance. The assembly 
booths 


shown in photo Oo. 


toll unit or 
of the several into units is 

The several men shown in photo 3 
are adding more final touches and in- 
stalling the controlling mechanisms, 
wires and electronic devi Cs used for 
counting, recording and compiling. 

On the stainless interior parts of a 
booth, tack welding: and short runs 
are used to hold various members in 
place. When panels are put into place 
they present a solid surface, both in- 
side and out, without exposed seams. 

To protect both the toll taker and 
passenger of a vehicle, the canopy 
both weather- 

solted 
struction is employed so that units 
taken 
together in the field, but each section 


construction is made 


proof and watertight. con- 


can be readily down or put 
is entirely welded. Photo 4 shows the 
welded corner construction of a unit 
and the bolt holes used to join the 
sections together in the field. Prac- 
tically no welding is done at the in 
stallation. 


The canopies are covered with a 


heavy steel sheet. 


corrugated pro 
tected by metallic coating. These 


sheets are fabricated in an enlarged 
After 


the frame is completed, the corru- 


area, several sections at a time. 


gated roofing is welded in place with 
an E-6013 electrode. 

During this welding, care must be 
taken to preserve the metallic coating 
on the exposed side. Though complete 
fusion between roofing and beams is 
necessary, too much penetration can- 
not be permitted as excess heat will 
destroy the metallic coating on the 
exposed side of the roof. For the 
same reason, no undercutting is per- 
missible. Welding is done with 3/32 
in. and 14 in, electrodes and a-c or 
d-c equipment used at carefully con- 
trolled settings. 

\ part of the toll unit goes under- 
ground and is responsible for the re- 
cording of each car’s passage through 
the gate. Compression of this part 
four-contact, tamperproof treadle op- 
erates the microswitches that record 
another vehicle having gone through. 
The “basket” shown in photo 6 is 
made of flat bar stock, angles and 
Every joint is welded, and 
there are approximately 60 to 80 


beams. 


welds on each unit. The basket is not 
seen from the roadway as it is cov- 
ered with a panel over which the 
vehicle rolls. Some stainless parts are 
used in its construction. Electrodes of 
type 310 stainless are used to join 
stainless-steel to carbon-steel parts. 
aller & Cooper has been recog- 
nized as an outstanding manufacturer 
of this highly specialized product. Its 
long experience is reflected in the 
efh- 
ciency built into the toll-gate booths 


appearance, serviceability and 


pictured above. 
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1—-ASSEMBLY starts with welding flats to framework 2—SECTION of toll booth is nearing completion here 





3—SEVERAL of the booths are assembled into a unit 1—CORNER construction is welded. Note bolt holes 





>— WHEN car passes through gate it actuates device which... 6—RECORDS car's passage through gates 
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This picture sequence 


t/lustrates another 


BY GEORGE KOTCHER 
Technical Representative 
Metro District 
Air Reduction Sales Co., Inc. 


UARANTEED Welding Engineer 
ing Co., of Clifton, N. J., recent- 
ly applied both Mig and Tig welding 
processes to aluminum in fabrication 
of 24 hoods. The hoods are used in 
the pickling process for manufacture 
of galvanized steel sheet. Though one 
hood measures approximately 6 ft 
by 31% ft, it is easily handled on the 
pickling line by one man because of 
the lightweight material. All 24 hoods 
were completed in two weeks to meet 
an urgent delivery schedule. 

Apart from high welding speeds 
obtained, a major factor contributing 
to fast production and economy on 
this job was replacement of the cast- 
ing method by welded fabrication for 
producing 48 arms—two for each of 
the 24 hoods—made of 6061T stock, 
1% by 24% by 4 in. 

Preliminary investigation of this 
phase of the operation had revealed 
that a mold for casting the arms 
would cost $480 and each arm $40 
a total of $2,400 for the 48 units. 
Moreover, delivery would have taken 
18 weeks. The fabrication of the arms 
by welding cost $278 for material 


30 


application where... 
PP 





1—-ARMS for hoods were Mig welded, resulting in 
a $1,402 saving 


Mig and Tig welding 


and $720 for labor—a total of $998 
and a saving of $1,402. A 16-weeks’ 
saving in delivery time was also ef- 
fected, 

Fabrication of the arms was ac- 
complished by two Mig (metal inert- 
gas) beveled 
joints. This operation created a hook 
at the end of each arm (photo 1). A 
penetration of 100% 


welds on prepared 


was achieved 


for completely sealed and solid joints. 

Another phase of the job worth 
noting was the big time-saving real- 
ized with the tacking of these arms 
to the 14-in. shell of aluminum, This 
was also done by Mig welding. High 
current densities obtainable with the 
process permitted instantaneous tack- 
ing (photo 2). 


The outside edge seams of the 





4—MIC process was used on the nozzle’s circumferential welds 
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2—TACKING of arms was instantaneous because of high- 
current densities realized with Mig process 


have teamed up 


hood were Tig (tungsten inert-gas) 
welded. The operator used a filler 
rod and 16 cfh argon at 120 amp, 
high frequency, (photo 3). These 
welded seams served as added rein- 
forcement or as a kind of back-up for 
the inside Mig welds, which were 
then made. For these, 1 /16-in. alumi- 
num wire was fed at a speed of 230 
ipm. Average welding speed was 22 
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5—ENTIRE nozzle unit was Tig welded to hood 


ipm, using 30 cfh of argon, 28 volts 
and 210 amp. 

An_ additional component — the 
nozzle of the hood—also called for 
both Tig and Mig processes. This 
unit is made of 1%-in. rolled alumi- 
num and a %%-in, flange, 101% inches 
in diameter. The circumferential 
flange welds were made by Mig weld- 
ing (photo 4). The entire unit was 





3—OUTSIDE edge seams of hood were then Tig welded, 
using a filler rod and 16 efh argon 


then Tig welded to the hood (photo 
5). Completed hoods are shown in 
photo 6, 

An abrasive 
finish the surfaces of 
which were later covered and lined 
with rubber. Quality 
dense deposits 
efficient 
product. 


wheel was used to 


these hoods, 
welds clean, 
were essential to in- 
end 


sure service of the 





6—COMPLETED hoods. Surfaces were finished with abrasives 
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430 


RIM and bottom of basket for a pit-type air- 
tempering furnace are of cast type 430 stain- 


less. Shell is rolled from type 430 


used for all welded joints 


Courtesy Wé« 


tinghouse 


sheets. 
A Vin, type 4130 lime-coated electrode was 


Electrii 


Corp 





How to arc weld the different 
types of stainless steels—Il 


Last month Mr. Spencer « overed the austenitic or 300 series; 


this month the ferritic and martensitic steels. 


BY LESTER F. SPENCER 
HE martensitic straight-chromium 
steels, identified as the Group B 

alloys, are hardenable by the stand- 
ard heat and procedure. 
When advantage of the hardenability 
is employed, a corrosion-resistant 
material is also obtained. Due to the 
air-hardening characteristics of these 
steels, extreme care taken 
during welding; hecomes it 
creasingly important as the base car- 
ben within the analysis increases. hs 
tablished practice has indicated the 
use of both a preheat and a post-heat 
as necessary steps in the welding of 
the martensitic group. Of these steels, 
only 41 i] and 131 contain ni kel, and 
the nickel content of the two nickel 
bearing steels is only 1.25-2.50° 

Within Group B classification, a 

subdivision is frequently made into 


quen h 


must be 


steels that contain less than 14° 
chromium and those that contain 
32 


more than 14% chromium. The steels 


that contain less than 14°), chromium 
are known to be intensely air-harden- 
ing, which makes welding more difh- 
cult but offers other advantages. Any 
decrease of ductility, impact strength 
or toughness can be remedied by 
suitable heat treatment. Typical types 
within this group are 410, 414, 416, 
120, ete, 

The 


mium content between 


chro 
18° 
o f 


are partially hardenable and are con- 


with 


15 and 


martensitic steels 


sidered more easily welded than steels 
of the lower chromium types. How- 
ever, care must be taken during weld- 
ing since these alloys are also ait 


hardening. 


Ferritic ALLOYS 
Vost 


classification 


alloys within the Group C 


over 18 chro- 
them 


nic kel, 1 hese { ompositions are known 


have 


mium, and none of contain 


as the ferritic alloys. They are non- 
hardening, non-responsive to heat 
treatment and may be subject to in- 
creased grain growth during welding. 
This latter characteristic is particu- 
larly unfavorable to the ferritic com- 
positions since it is accompanied by 
a loss of ductility impact 


strength. Furthermore no corrective 


and 


treatment other than cold working 
cold peening) is 
available to reduce the objectionable 


(exemplified by 


large-grain size, 
In general, those stainless compo- 
that as the 


essential alloying element are more 


sitions have chromium 
difficult to weld than the chromium- 
nickel Part I. 


In regard to the characteristics of 


alloys discussed in 
these materials, the production weldor 
should know the following facts: 

(a) Unlike the chromium-nickel 
stainless steels, the straight-chromium 
analyses inter- 
granular carbides. The welding heat 


are not subject to 
does not decrease the ability of these 
analyses to resist corrosion. 


(b) Like the chromium-nickel 
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One —_ 


Effects of Heat on the Straight-Chromium Stainless Steels 






































Corrosion | Hardening | Ductility | Response Grain Coeffi- Heat Elec- Melting 
Resistance | Character- | of Metal to Heat of Metal cient Conduc- trical Point 
istics Treatment of tivity Resis- 
Expansion ance 
Not sus- Harden Decreased 
ceptible when by Wide range Weld 
to loss of cooled welding of deposit 
resistance in air mechanical | laid down Varies Varies 
4% through from Improved properties above from from 
to intergran- high by obtainable | melting 70% three 
14% ular tempero- heat under tempera- Same to to 
Chro- carbide tures treatment heat ture or 40% six 
mium precipi - treatment tends to slightly of times 
tation grow less mild that 
large than steel, of Slightly 
chee grains that depend- | plain- 
upon of ing carbon less 
cooling. plain- on steel, 
Intermediate to low and high carbon the depend- than 
chromium alloys. Behavior Also grain steel chro- ing 
14% For depends upon exact relation sizein mium upon mild 
to best between carbon and chromium adjacent con- the 
18% proper- contents. metal tent chro- steel 
Chro- ties will mium 
mium should increase con- 
not with tent 
be app lica- 
heated tion 
over of 
1600 Do not Reduced No range heat 
degrees harden by welding. of 
Fahr. even Improved proper- 
18% when by ties 
to cooled annealing, | obtainable 
30% rapidly depending by 
Chro- on heat 
mium chromium | treatment 
content | 
= = 














stainless, both the heat conductivity 
and electrical resistance of the 
straight-chromium stainless will ne- 
cessitate a lower current input than 
that used for mild-steel welding. The 
heat conductivity will vary from one- 
half to two-thirds that of mild steel; 
the electrical resistance will be from 
three to six times that of mild steel. 

(c) Unlike the chromium-nickel 
stainless, the coefficient of expansion 
is about the same or slightly less 
than that of mild steel. Expansion un- 
der the influence of a welding heat 
will thus be similar to that of mild 
steel. 

(d) The grain size oi the straight- 
chromium steels will increase by the 
application of a welding heat; this 
increase is dependent upon the analy- 
sis, the temperature and the time-at- 
temperature. In the martensitic alloys 
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(Group B), a remedial heat treat- 
ment will counteract the effect of in- 
creased grain size. The ferritic alloy 
types (Group C) do not respond to 
a heat treatment. 

The effects of a welding heat on 
the straight-chromium stainless alloys 
are illustrated in the table. The mar- 
tensitic alloys (Group B) are air- 
hardening and, depending upon the 
analysis, have varying degrees of 
weld brittleness, which can be reme- 
died through the use of a heat treat- 
ment. Those alloys containing up to 
14% chromium have intensely air- 
hardening characteristics, while the 
alloys that have a chromium content 
between 15-18% have lesser air-hard- 
ening tendencies. 

Many of the procedures mentioned 
in Part II for the austenitic alloys 
hold equally as well in the welding 


of the straight-chromium composi- 
tions regardless of whether they are 
within Group B or Group C classi- 
fication. These include such factors 
as joint design, joint preparation, 
the use of jigs and fixtures, reduced 
current requirements, permissible 
maximum electrode size, ete. 


WeLpinc Marrensitic ALLoys 


In the welding of the martensitic 
alloys, it is usually essential to have 
a preheat of about 400 F to minimize 
bead cracking. After welding has 
been completed, a postheat, either in 
the form of a full anneal of the en- 
tire structure or a stress-relief anneal 
of the weld joint, is necessary. In 
many instances, a postheat between 
1.300-1,450 F is this 
should be followed by furnace cool- 
ing at a rate of 50 to 100 degreees 


satisfactory: 
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per hour to about 1,500 F, after 
which air cooling is permitted. 

Due to the air-hardening tendencies 
of the martensitic alloys, bead crack- 
ing is a major problem. On a vee- 
joint design, a single pass should be 
used only when absolutely necessary 
and then with back-up strips. Where 
bead cracking on the initial pass is 
obtained®, this can often be attributed 
to poor fit-up of backing strip or too 
wide a gap space, In addition, wide 
variations of current and are length 
should be avoided, and the beads de- 
posited should be small. Where care 
is taken, d-c electrodes designed to 
deposit a weld bead of similar anal- 
ysis to the base plate can be used. 
In the event that maximum ductility 
of weld is required, an austenitic elec- 
trode, such as 310-15, can be used, 
However, the weld zone, through the 
process of dilution with the base 
plate, may be fairly hard; this is es 
pecially true when the base carbon is 
rather high. Thus, both preheat and 
postheat are usually required, the lat 
ter operation being essential in re- 
lieving hardness and possible stress 
concentrations. In a stress-relieving 
treatment, the work should be mag 
netic prior to entry into the furnace; 
otherwise the stress relieving will be 
useless. 

Suggested procedures for welding 
of some specific analyses are: 

Both types 403 and 410 
marked air-hardening properties and 
require both a preheat of about 300 F 
and a postheat of 1,300 to 1,450 F. 
A d-c electrode of E410 analysis can 
be employed; however, the E310-15 is 
used where maximum ductility of 
weld is required. 

Type 414 stainless has characteris- 
tics similar to type 410 and, in gen 
eral, the same 
would apply. 

Type 416 is the free-ma hining 
analysis within this group. As stated 
for type 303 stainless, both porosity 
and “hot shortness” may result. 
Where it is necessary to weld this 
analysis, it is advisable*® to hold the 
base carbon to an absolute minimum 
so that preheating may be avoided. 
It is wise, however, to consider the 
use of another analysis rather than 
weld 416, 

Due to the variation of carbon con- 
tent within type 420 stainless, the 
weldability of this analysis may vary. 
In the low-carbon analyses, below 
0.15%, a preheat of 350 F is sug- 
gested along with slow cooling with- 


have 


welding procedure 
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out postheating. The higher carbon 
content compositions require both 
preheating and with 
necessary precautions taken to reduce 
bead cracking. The E420 d-c elec- 
trodes may be used where full me- 


postheating 


chanical properties are required: 
however, the type E310-15 electrode 
used to 


ductility of weld joint. 


can be obtain maximum 

The 440 compositions are extreme- 
ly air-hardening due to their high 
this fact 
creases the tendency toward weld 


carbon content; also in- 
cracking. These steels are not usually 
recommended for welding, especially 
where impact or shock loading is an- 
ticipated*, Where welding is required, 
the E310-15 electrode is employed: 
however, weld hardness may result. 
This means that both preheating and 
postheating be included in the proce- 
dure so as to obtain the most favor- 
able physicals of weld joint. To re- 
duce grain growth within the weld 
deposit, especially where toughness of 
weld zone is of importance, the chro- 
mium in the weld may be held to 
the minimum that will meet specifica- 
In addition, the use of a heat 
treatment will also improve this con- 


tions’, 


dition. 
The 420F and 440k 


chining analyses and are not recom- 


are free-ma- 


mended for welding. 
Types 501 and 502 have low chro- 


mium content (4-6%) but due to 
their corrosion-resisting properties 
are classified within the stainless 


group. When the E£502-15 electrode 
is employed, a preheat of from 300 to 
500 F is used. The postheat will be at 
1,550 F, cooled at 50 degrees per 
hour to a temperature of 1,250 F. 
Where neither a preheat nor postheat 
is feasible, the austenitic electrode 
E310-15 can be employed; the joint 
will be able to withstand some impact 
and bending stresses 


Wewpine Ferritic ALLoys 


In the welding of the Class C o1 
ferritic alloys, the major difficulty is 
that of grain growth in the weld area, 
resulting in a loss of both impact 
ductility this 
froup of is non-hardenable. 


and properties. Since 
allovs 
there is no remedial heat treatment. 
However, a preheat of 350 F and a 
postheat of 1,200 F are often recom- 
mended, The 350 F preheat is main- 
tained throughout during welding. 
The postheat is followed by rather 
rapid cooling to below 800 F. 


To minimize grain growth, it is 





often suggested that small-diameter 
electrodes, low current and stringer 
beads be employed. Peening of the 
weld deposit may also aid in increas- 
ing impact strength of the weld 
metal; however, this must be done 
with care. 

Here are some 
welding of specific analyses: 

Type 405: The E310-15 electrode 
is usually selected where maximum 
weld toughness is required. Special 
electrodes that will deposit a weld of 
similar composition to the base plate 
are also available. Both preheat and 
postheat are recommended. 

Type 430 will exhibit a brittleness 
of weld zone due to grain growth. 
Normally, this material is not recom- 
mended for welding where impact, 
shock or vibrational stresses are an- 
ticipated. If it must be welded, a pre- 
heat of 300 F should be maintained 
during welding to reduce the chances 
of brittle failure. Usually an E310-15 
electrode is used to obtain some duc- 
tility of weld; in many instances, 
however, an E430 electrode is em- 


comments on the 


ployed. 

Type 430F, the free-machining 
analysis, is not usually recommended 
for welding. 

Neither type 442 nor 446 is rec- 
ommended for welding since the 
weld zone will be brittle because of 
grain growth. Using an E310-15 elec- 
trode, the weld deposit will have some 
ductility, though the heat-affected 
zone will exhibit brittleness. A pre- 
heat of 300 F should be maintained 
during welding. A postheat of 1,500- 
1,600 F, followed by a rapid air or 
water quench, will result in maximum 
toughness. 
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new 


A COMPARATIVELY 


will be on the agenda this month 


topic 


when the American Welding Society 
Ninth Western 
Metal Congress at the Ambassador 
Hotel in Los Angeles. The welding of 


participates in the 


rockets and other guided missiles 
will receive attention in a number of 
papers to be presented by authorities 
in that field. 

The Congress will run from March 
28 to April 1, as will the Ninth West- 
ern Metal Exposition, which will be 
held in Pan-Pacific Auditorium. In 
AWS and the American 
Society for Metals, there are about 23 


addition to 


other technical societies sponsoring 
both events. 

lhe Congress will feature nine ses- 
sions on new developments in weld- 
ing, with equal emphasis on heavy 
welding and aircraft-rocketry weld- 
ing. Hugo W. Hiemke, president of 
California Alloy Products Co., 
Angeles. AWS 
man, announced the sessions will be: 

Morning of March 28, welding re- 


Los 


and program chair- 


search; that afternoon, welding of 
hardenable steels; March 29, all day, 
aircraft 


March 


and 


rocketry; morning of 
10, welding of pressure ves- 
piping; that afternoon, 
heavy-plate welding; March 31, all 


day, inert-gas welding; morning ses- 


and 


sels 
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Douglas 


Harnischfeger Corp. 


sion only on April 1, brazing and 
hardfacing. 

At this writing, the following pa- 
pers were & heduled to be delivered 
at the aircraft and rocketry panel: 

“Fusion Weldability of 24ST Alum- 
inum Alloy,” by John B. Arthur, re- 
welding North 
American Downey, 
Calif. 

“Silver Alloy Brazing of Electrical 
Connections,” Cleon L. Chapen, braz- 


search engineer, 


Aviation, Inc., 


ing engineer, Gilfillan Radio Co., Los 
Angeles. 

“Resistance Welding of Airframe 
Structures,” Dennis Samuelson, weld 
and F. G. Harkins, 
chief welding engineer, Solar Aircraft 
Co., San Diego. 

“Titanium Alloy Fusion Weldabil- 
ity and Correlated Weld Metallurgy,” 
Charles W. Handova. metallurgist, 
and Harlan L. Meredith. welding re- 
search North 


ing engineer, 


engineer American 
Aviation, Inc. 

“New Full Automatic Weld Tool- 
ing for Aircraft and Missile Joinery,” 
Byron Russell, Airline Welding Co.., 
Hawthorne, Calif. 

“Metallurgical Aspects of Silver 
Brazing Titanium to Titanium,” N. 
A. Tiner, metallurgist, North Ameri- 
can Aviation, Inc. 

Speakers for other sessions include 


Aireraft Co.; 
Corp.; Robert Hay, Linde Air Products Co.; and Arthur Wynn, 





ABOVE—Discussing plans for Western Metal Congress are 
four chairmen of AWS sessions, From left, they are Leo West, 


Francis Stevenson, Aecrojet-General 


LEFT—Pan-Pacific Auditorium will be site of Western Metal 
Show. It’s said to be largest exposition building west of Chicago 


Western Metal Congress in LA 


W. A. Saylor and R. Roberts, ¢ wm 
idated Western Steel Div., U.S. Steel 
Angeles; D. C. Smith, 
Harnischfeger Corp., Milwaukee; C 
W. Funk and M. J. Granger, Aerojet 
General Corp., Azusa, Calif.; Harry 
J. Bichsel, Westinghouse Electric 
Corp., Buffalo; Frank J, Pilia, Linde 
Air Products Co., Newark, N. J.; 
Frank Drahos, Byron-Jackson Co., 
Los Angeles; John H, Berryman, Air 
Reduction Sales Co., New York City; 
Alan V. Levy, and Robert W. Wick- 
ham, Marquardt Aircraft Co., Van 
Nuys, Calif.; R. W. Tuthill, General 
Electric Co., York, Pa.; C. H, Chat- 
field, Handy & Harman, Bridgeport, 
Conn.; George C. Driscoll, Western 
Alloy Engineering Co., Montebello, 
Calif.; Otis Cullum, Bakersfield, Calif. 

Some of the subjects they will dis- 


( Orp., Los 


cuss are low-hydrogen electrodes, sub- 
merged-are welding and inert-gas ap 
plic ations (including the new inert 
arc processes for welding mild steel) 

New 


many production features evolved in 


welding developments and 
the past year by the aircraft industry 
will be among the things to see at 
the Exposition. The show will cover 
150,000 sq ft of space, all on one 
floor level. It will be open evenings 
during the course of the Congress. 
Admission will be by registration 

















The Babcock & Wilcox 


Co. is an extensive user of non- 


destructive testing 


and inspection apparatus. It was 
a pioneer in the radiography of 
welded pressure vessels. Read 
this resume of some of its appli- 


cations. and you'll see why X- 


ray is... 


equipment 


LARGE pressure vessel and 2,000,000-volt X-ray unit are positioned 


for radiography of weld 





One key to B&W’s success 


BY DAVID GOODMAN 


X-Ray Dept. 
General Electric Co. 
Milwaukee 


6 HE X-ray film is one cornet 

stone on which rests the foun 
dation of today’s industrial and util 
ity boilers employing temperatures 
and pressures undreamed of 30 years 
ago.” So state testing specialists at 
The Babcock & Wilcox Co.'s Boiler 
Division works in Barberton, O 
B&W celebrates its 25th anniversary 
in the use of X-ray this year. 


LONG A PIONEER 


When Dr. H,. H. 
town Arsenal showed in the 
general industrial advantages of ra 
diography, B&W's personnel sent teat 
plates to Watertown for examination 
These proved conclusively the value 
of X-ray in the welding field. Soo: 


at Water 


Leste 
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20s the 


thereafter (in 1929) B&W bought its 
first X-ray unit, a 200-kv redesigned 
it bought 
built. 
carried 


medical machine; in 1932 
the first 400-ky unit ever 

From 1932 to 1934, B&W 
out what is believed to be the most 
extensive weld-radiographic projects 
in the world—X-raying every inch 
of weld metal in the penstocks of 
Boulder Dam, using the first oil-im- 
mersed 300-ky unit. The 
film used in this one job was greater 
all the rest of the X-ray film 


had throughout the 


amount of 


than 
that 
world up to that time. 

In 1937, B&W 
quire the new industrial |-mev ma- 
chine. It to take full 


advantage of the latitude and sensi- 


been used 
was the first to ac- 
was in order 
tivity possible with this high-voltage 


that film 


\ eloped. 


unit fine-grain was de 
The company in 1947 became the 
first fabricator of 


vessels to acquire the 2-mev unit, 


welded pressure 


handle vessels 
in wall thickness in an 
80-ton 


drums, the time for radiography, 


which is needed to 
up to 7 in. 


economical time. On large 


even with the 2-mev unit, is begin- 
ning to approach the time used in 
welding. 

Insured of sound welds through X- 
ray tec hniques, the welded pressure 
vessel has gone to higher and higher 
pressures in relatively smaller sizes 
and has been able to utilize thicket 
plates to withstand higher pressures 
and temperatures. 

Another prime event in the pres- 
world is the recent de- 
livery to the Detroit Edison Electrix 
Co. of the largest boiler ever built 
(see page 6, WeLpiING ENGINEER, De- 
cember, 1954). It will furnish steam 
sufficient to produce 250,000 kw of 
electricity. The boiler will be built 


sure-\ essel 


around a pressure vessel weighing 
205 tons capable of withstanding 
2,150 psi pressure. It is fabricated of 
WELDING 
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ee 


ANOTHER 


on huge pressure vessels which dwarf even the large \-ray unit itself. 


2,000,000-volt machine. 


steel of 70,000 psi tensile strength, 
> 13/16 in. thick, and 72 in. internal 
diameter. This is expected to repre- 
sent the ultimate to date not only in 
generating capacity but also in the 
low ratio of power produced per unit 


of fuel consumed, 


COMING: 5.000 PSI 


loday, B&W looks to a new future 
in the field of 
heretofore unattainable principle of 


vessels using the 


electrical power generation the 


“Universal Pressure” boiler, 80 
called because it will operate either 
above or below the critical pressure 
This unit will be the first of 


its kind ever built. It will permit the 


barrie I 


industry to start with vessels operat- 
ing at 5,000 psi! The large welded 
drum will not be necessary since the 
supe rheated steam is forced through 
long tubes at such a high pressure 
that its density equals that of water. 
However, the super-pressure prin iple 
will not obsolete present designs, as 
not all installations will require such 
capacities 
For these and the more conven- 
tional types of pressure vessels, B&W 
finds that adequate radiographic in- 
spection is a necessity. The company 
WELDING 
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has in its plants nine X-ray units, 
2.000, 000-v olt 
220-ky 


Other inspection equipment includes 


ranging from ma- 


chines down to machines. 
radioactive sources consisting of ra- 
cobalt. 


magnetic-particle 


dium, cesium and iridium: 


and = fluorescent 
penetrant equipment; the mass spec- 
trometer leak detector; dye-penetrant 
equipment and four ultrasonic inspec- 
tion instruments 

Soon to be acquired will be a 
| ,000-curie source of cobalt-60, equal 
in exposure speed to a 1.5 mev X-ray 
unit, Its role in the B&W inspection 
picture remains to be determined, As 
a pioneer in the field of inspection, 
the firm hopes to find the answers 
through actual experience. 


2.000.000 VOLT X-RAY 


The current pride of the inspection 


2 mey 


department is the unit, with 
which the radiographer has achieved 
a sensitivity of 1.5‘) on rolled steel 


sections as thick as 7 in. B&W 


ploys fine-grain film techniques to 


and de- 
tail. Whereas the use of this film with 


lower-voltage apparatus would mean 


secure maximum definition 


a considerable sacrifice in speed of 
exposure, a relatively faster exposure 











This is a Babeock & Wilcox, Lid., installation at Renfrew, Scotland. It is used 


with the 
higher-voltage apparatus. At the same 
# z PI 


time can be maintained 


time, the higher-voltage machine 


with its very high “r” output per 
makes it 
focal-film 


geometru 


minute, possible to use 


longer distances, thus re 


ducing unsharpness and 
distortion. Consequent improvement 
in detail and sensitivity is secured 
Back-scatter—-the 
X-ray 


mized by the use of lead filters. 


bane of many an 


industrial operation—-is mint 


Another unusual application was to 
maintain the proper relationship be 
tween two tubes— one within the 
throughout their lengths and 


X ray 


guiding the bending of these concen 


other 


around bends was vital in 
tric tubes. Tolerance on this particu 
lar job was virtually zero. 


B&W has checked tank-tread 


and component parts radiographical 


pins 


ly for the armed forces, has guided 
the development of new welding pro 
cedures and alloys and has solved 
special problems of its own with the 
aid of X-ray. According to B&W of 


ficials, it is a mistake to regard non 


destructive testing, particularly X 


ray, merely as a means of finding 
flaws. It is also a most valuable 
means of preventing flaws. 
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OUTSIDE welded girders for a New York Thruway 





bridge have 


longitudinal 








stiffeners. Notice the true contours 


World’s largest girders 
for new cantilever bridge 


BY HERMAN C, PHELPS 


ECAUSE the New York Thruway 

has to cross over a wide expanse 
of Erie Railroad tracks at Suffern 
N.Y., engineers had to design a 
bridge 900 ft. long A total of 84 
steel girders are required to make 
the crossing, and 28 of these are the 
largest in the world, according to 
KE. W. Wendel, deputy chief engineer 
of the New York Department of Pub 
lic works, Wendel 
signed and planned the bridge as well 
as supervised and directed its con 


conceived de 


struction, 

Each of these big girders weighs 
52 tons and has an overall length of 
175 ft. Every bit of fabrication was 
done by manual are welding. 

The welding contractor, J. & K 
Welding Co., of Yonkers, N.Y., fol 
lowed AWS welding specifications 
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for bridge and highway construction. 
More than 100 
busy during the peak of construction. 


weldors were kept 

Due to the cantilever design of the 
girders, field welding will not be re- 
quired, When installed, each girder 


will rest on its own bearing surface. 


CAMBERED GIRDERS 


One of the jobs of the 
welding operations was to maintain 


hardest 
the required camber for the complete 
length of ea h girder, This necessi 
tated constant vigilance, according to 
J. A. Klevens, vice-president and pro- 
duction manager of J & K Welding. 
Never once was track of the camber 
lost. Jigs, jacking rigs and weights 
were all used to determine. to arrest. 
and to control distortion. Said Kley 
“We straight 


when we finished, not a « 


ens: wanted a girder 
orks« rew “a 
First, the web plates had to be laid 


out for shape and cut to size. Some 


of the web structural steel 


ceived from the mill in 74-ft. lengths, 


was re- 


the longest J & K could get. Most 
web plating is 13/16 in. thick. The 


deepest part of the girder is 11 ft, 
and it tapers off to 4 ft. 8 in. at the 
ends. 

All welding was done with 1-in. 
and 3/16-in. low-hydrogen electrodes, 
using reverse polarity and amperage 
as recommended by the manufac- 
turer. All butt 


veed. Fillets vary according to thick- 


joints were double 


ness of the steel, average throat thick- 
x in. 
The 


longest welds, 175 ft.. were made to 


ness running from 5/16 in. to 
All fillet welds are continuous. 


attach the flanges to the web plates. 
Such long welds were made possible 
by coping the corners of the vertical 
stiffeners so the could 


welds run 


through them. 
a flat 
position on level bays. Filler blocks of 


Most welding was done in 
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WELDORS working on bays are truing up, jigging and 


tacking 


different sizes were used to control 
camber and distortion. All those gir- 
der stiffeners that are hidden from 
view were welded on vertically. Stif- 
feners on the outside were attached 
longitudinally for beauty and sym- 
metry of design. Your reporter would 
like to add that the exterior trim is 
that 


could make such beauty possible. The 


beautiful, and only welding 
contours are absolutely perfect, even 
though every contact area is welded 
on both sides. 

After the stiffeners were attached, 
the previously assembled, prepared 
and welded flange plates were posi- 
tioned for flat welding. Many of the 
flange plates came from the mill in 
84-ft. lengths (again the longest J & 
K could get). 


Thickness varies ac- 





longitudinal stiffeners on the 


smaller girders 


cording to location in the girder, At 
the center, these plates are 314 in. 
thick and 2 ft. wide! 

After the flange plates were welded, 
connection pads, bearing ends and 
brackets for the connecting frames 
were installed. 


Four FLATCARS PER GIRDER 

As the girders were needed, they 
were floated across the Hudson River 
on barges, then moved on railroad 
flatears to Suffern. 
great length of the girders, four flat- 
cars were required to haul them, and 


Because of the 


a special permit from the railroad 
was needed. The first and fourth cars 
took all the weight 
cars merely acted as buffers. 


The two center 


There are 507 bridges dotting the 


CLOSE-up gives some idea of amount of welding required for the bearing 


surface 
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COMPLETING the fabrication on end of a small girder. 
All are too long to stand on end for downhand welding 


complete length of the Thruway be 
New York City Buflalo. 
Only one is not under direct supervi 
sion of Deputy Chief Engineer E. W. 
Wendel—the Tappan Zee Bridge 
Hudson River at 
But the conception, de 


tween and 


across the Tarry 
town, N.Y. 
sign, plans, specifications and esti- 
mates of specifications for all 507 
bridges were prepared in Wendel’s 
office, whether a consulting engineer- 
ing firm was involved or not, Even 
the ultimate direction during con- 
struction is a function of the deputy 
chief engineer in charge of bridges. 

Mr. Wendel’s department is to be 
Not 


bridges beautiful, but they have been 


commended. only are all the 


designed for the functional use of 
welding. 


THIS part of the web is 11 ft deep 
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The editors 

' present here the intro- 

duction of what is ex- 

pected to be a series of 

comprehensive articles 
On... 

















1—LOCATION of color markings for end-grip electrodes 


Filler metals for joining 


BY ORVILLE T. 


ILLER metals for joining have 

paralleled the complexities of a 
growing industrial civilization. The 
simple separation of welding elec 
trodes from welding rods no longer 
prevails, By definition, welding elec- 
trodes were used for arc welding, 
welding rods for gas welding. Noth 
ing could be more clear cut. 

But today straightened and cut 
lengths of welding rod are often used 
with a tungsten arc in inert-gas weld 
ing. Or wire, in coil form, enters the 
joint as a consumable electrode for 
submerged-are or inert-gas welding. 
For some time, coatings have been 
applied to coiled wire for open ar 


BARNETT 


*Supervisor, Welding Research, Armour 
Research Foundation of the Illinois Insti 
tute of Technology, Chicago 


Now a hollow 
tube may replace the wire, with a 
flux filling the tube. In another filler 


metal, the wire carries a 


automatic welding. 


thin coat- 
And both the flux-filled tube in 
a carbon-dioxide atmosphere and the 


y 
ing. 


lightly fluxed wire in an argon atmos- 
phere weld steel differently than has 
been done in the past. 

With so many new filler metals, a 
welding engineer has trouble keep- 
ing abreast of the most promising 
claims for 
these metals and processes combine 


processes. Extravagant 
with honest disagreements among ex- 
perts to thoroughly muddy the waters. 

A systematic study of filler metals 
for joining necessitates certain 
ground rules. Nothing could be easier 
than suggesting welding, brazing and 
soldering as the foundation of all 





——GROUP 











COLOR 








2—COLOR-marking location for center-grip electrodes 
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joining processes that use filler met- 
als. Then a metal-by-metal treatment 
(such as joining Monel by welding, 
by brazing or by soldering) ought 
to settle the filler metal questions. 
It’s a shame that nothing as straight- 
forward as this approach can be 
adopted. 


MASTER PROCESSES 


According to the American Weld- 
ing Society's “Master Chart of Weld- 
ing methods—arce 
welding, brazing, flow welding, gas 
welding thermit welding 
filler metals while the other three 
forge welding, induction welding and 
Are 


widely em- 


Processes,’ five 


and use 


resistance welding — use none. 
welding and brazing are 
Gas weld- 


ing and thermit welding enjoy certain 


ployed for joining metals. 


more specialized applications. Flow 
welding, however, is little used. Fur- 
thermore, the basic welding processes 
exclude soldering which is being con- 
sidered here. So the master welding 
processes do not satisfy the needs of 
a filler metal study. 

Why not list all the filler metals 
and discuss them one by one? While 
this approach seems promising, there 
would be too much overlapping de- 
tail. Mild steel welding in terms of 
E6010 electrodes’ would be compre- 
hensive and definite. But low-alloy 
steel welding in terms of E7020 elec- 
trodes would be confusing because 
carbon-molybdenum of carbon-nickel 
steels might be welded with E7020 
but 
The 


electrodes of different chemistry 
similar mechanical properties. 
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TABLE I—AWS-ASTM SPECIFICATION FOR FILLER METALS 





Description 
Mild-steel arc-welding electrodes 


welding rods and bare electrodes 


welding electrodes... 


Brazing filler metal... 


lron and steel gas-welding rods 





Nickel and nickel-base alloy covered welding electrodes 


Year 
Issued 


ini ~oot ea 1948 
Low-alloy steel arc-welding electrodes. 


Corrosion-resisting chromium and chromium-nickel steel 


1943 


1953 


Corrosion-resisting chromium and chromium-nickel steel 


1948 


Aluminum and aluminum-alloy welding rods and 
bare electrodes... 


Copper and copper-alloy welding electrodes 


1954 
1953 
1952 
1946 
1954 


AWS ASTM 
Designation Designation 
A5.1-48T A233-48T 
A5.5-48T A316-48T 
A5.9-53T A371-53T 
A5.4-48T A298-48T 
A5.10-54T B285-54T 
A5.6-53T B225-53T 
A5.8-52T B260-52T 
A5.2-46T A251-46T 
A5.11-54T B295-54T 








American Welding Society and the 
American Society for Testing Ma- 
terials are now revising AWS-ASTM 
Designation A223-48T to cover this 
point. 

A braided filler metal of copper, 
iron and aluminum strands would ne- 
cessitate a separate treatment from a 
solid aluminum bronze wire in an ex- 
treme case. Thus the individual study 
must be abandoned, too. 

Filler metals will be classified for 
welding, for brazing, for soldering. 
Under these headings, the filler met- 
als will be lined up by base metal 
group and by process. Throughout 
the study a critical appraisal of rela- 
tive popularity will be attempted. 

Welding is a process that produces 
a localized coalescence of metal 
wherein such union is produced by 
heating to suitable temperatures with- 
out application of pressure and with 
the use of filler metal. This special 
definition is a modification of the of- 
ficial AWS definition to fit a filler 
metal study. Also, the filler metal 
will be considered to have the same 
general composition as the base met- 
al. (Notable exceptions are non-fer- 
rous filler metals for welding cast 
iron.) 


BRAZING 


Brazing covers a group of welding 
processes wherein joining is pro- 
duced by heating to suitable tempera- 
tures above 800 F and by using a 
non-ferrous filler metal having a 
melting point below that of the base 
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metals, In true brazing the filler met- 
al is distributed between closely fitted 
surfaces of the joint by capillary at- 
traction. Braze welding, too, will be 
considered. 

Soldering resembles brazing except 
that temperatures are below 800 F. 
This is an arbitrary, but useful, di- 
viding line. Some filler metals strad- 
dle the 800 F line, causing pedants 
much pain. 

The greatest tonnage of filler met- 
als is represented by arc-welding elec- 
trodes, with somewhat over 500,000,- 
000 Ib being produced in 1953. Au- 
tomatic welding rod accounted for 
no more than 5% of the total, or 
25,000,000 Ib. Thus it seems reason- 
able to discuss arc welding electrodes 
as the first group of filler metals. 


And within this major group, mild- 
steel electrodes comprised about 80% 
of the total, so they will be reviewed 
first. 

Any intelligent person who comes 
into the welding area of the metal- 
joining fraternity sooner or later asks 
the following question: “Why are 
there so many different kinds of ar 
welding electrodes?” It would be 
nice, of course, to have one electrode 
that would weld any type of mild 
steel. Actually the E6013 comes rea- 
sonably close to doing just that. But 
the many grades are justified by ap- 
plication requirements. 

To avoid a dependence on brand 
names, the most recent NEMA (Na- 
tional Electrical Manufacturers As- 
sociation) standard for arc-welding 





TABLE II—RELATIVE POPULARITY OF MILD STEEL ELECTRODE 





GROUPS IN 1943 AND IN 1953 





Classification 
Number 
E6010 
E601! 
£6012 
£6013 


jEsole 
E6016 
1 Ee000 
E6030 








Rank in 1943 


*Not made in 1943 **Virtually tied in volume. 


Rank in 1953 
2 


4** 
1 
3 


weeteanuw — 


4** 
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electrode identification’ will comple- 
ment the AWS-ASTM filler metal spe- 


cifications. But comparison charts 
with brand names will be prepared 
when appropriate and available. 


CoLor Cope 


By using the NEMA standard, any 
one can tell the type of electrode by 
visual observation. A color-identifi- 
cation marking consisting of group, 
end and spot colors is most widely 
used (see Data Sheet No. 165, 
WELDING ENGINEER, June, 1954) 
while printing the AWS-ASTM classi- 
fication number on the coating is also 
allowed, Printing the classification 
number on the coating is the most 
straightforward identification scheme, 
but only two producers are following 
this plan. 

Figure 1 shows the location of col- 
or markings for end-grip electrodes, 
which represent over 95% of all elec 
trodes used. For center-grip elec- 
trodes the color marking of Fig. 2 is 
used, Coating imprinting is depicted 
in Fig. 3. Where colors are employed, 
the end color (including no color) is 
most common; the spot color is next 
in popularity, and group colors are 
reserved for low-alloy low- 
hydrogen low-alloy steel, d-c stainless 
steel, a-c/d-c stainless steel, copper 
and copper-alloy, nickel and nickel- 
alloy and unclassified electrodes. 

The last group may be 
marked or otherwise identified at the 
manufacturers’ 
group color to show that these 
products have not yet been classified 
by AWS-ASTM. To be consistent 
with this plan, the fairly new iron- 
powder electrodes should have a red 
mark on the coating near the grip 
end. 

At the beginning of 1955 there 
were nine specifications for filler 
metal (Table 1). Over half of these 
specifications were issued or revised 
in the past three years. A sper ifica- 
tion for surfacing filler metals, al- 
though in the course of preparation 


steel, 


color 


discretion using a 


red 








TABLE III—MINIMUM TENSILE STRENGTH AND DUCTILITY 





REQUIREMENTS FOR ALL-WELD METAL TENSION TEST 





IN THE AS-WELDED CONDITION 





Electrode Tensile 
Classification Strength 
Number min., psi 
E4510 45,000 
E4520 45,000 
E6010 62,000 
E601 | 62,000 
£6012 68,000 
E6013 68,000 
E6015 68,000 
E6016 68,000 
£6020 62,000 
E6030 62,000 








Yield Elongation 
Point in 2 in., 
min., psi min., per cent 
not specified 5 
not specified 5 
52,000 22 
52,000 22 
55,000 17 
55,000 17 
55,000 22 
55,000 _— 
52,000 25 
52,000 25 























3—IMPRINT for end-grip electrodes 


for several years, is not yet available, 
probably because of the complexity 
of this field. Nothwithstanding the 
excellent work done by specification 
committees, new products continue to 
race ahead of specifications. 


IRoN-POWDER ELECTRODES 


Perhaps this problem can be better 
understood from the recent history of 
iron-powder electrodes. Large-scale 
commercial promotion of a modified 
E6012 type produced in this country 
began in 1953 (contact electrodes an- 
nounced in the 1940s did not take 
hold in the United States at that 
time). Shortly thereafter, a modified 
£6020 type was announced. Now 
there are modified E6016 and E6013 
types. No specification-writing group 
could be nimble enough to keep 
abreast of all these changes. Nor 
would a two frequent change of spe- 
cifications be desirable. 

In 1943 this writer (using the pen 
name Harold Lawrence)‘ presented 
a series of articles on metallic-arc 
welding electrodes in Steel. So many 
changes have occurred in the inter- 
vening years that a new look becomes 
necessary. Table II, for instance, 
shows the changing popularity of 
mild steel grades. In a detailed dis- 
cussion of each group, reasons for 
this shifting popularity will become 
clear. 

Certainly anyone who welds mild 
steel should be familiar with the ap- 
plicable AWS-ASTM specification. It 
covers two grades of lightly coated 
(really stabilized 
trodes and eight grades of coated 
electrodes. In subsequent articles the 


bare-wire) elec- 


fact that fourteen major producers 


do not make some grades and make 
two to four types of other grades will 
be explained. First, some idea of the 
classification system itself must be 
developed. 

The prefix “E” in the electrode 
classification number indicates a me- 
tallic arc welding electrode which is 
consumed as filler metal. The next 
two numbers, “45” or “60”, formerly 
signified the minimum tensile strength 
in the stress-relieved condition. Now, 
as Table III discloses, the ultimate 
strengths are in the 45,000, 62,000 or 
68,000-psi minimum ranges and are 
based on the as-welded condition. 


NuMBER CopE 


The third number may be 1, 2, or 
3. Number “1” suggests all positions 
of welding—flat, vertical, overhead 
and horizontal. Vertical and 
head welding is usually restricted to 
3/16-in. maximum electrode diame- 
ter except for E6015 and E6016, 
where the maximum is 5/32 in. 
Number “2” means only horizontal 
fillet and flat positions, while “3” in- 
dicates flat position only. 

The fourth digit, except when it 
is zero, has some significance in 
terms of coating design. For the 
E6010 is high cellulose sodium while 
the E6020 and E6030 are high iron 
oxide coatings. Fourth digit “1” is 
high cellulose potasium; “2” is high 
titania sodium; “3” is high titania 

“5S” is low hydrogen so- 


over- 


potassium; “5 
dium; and “6” is low hydrogen po- 
tassium. 

These identities are roughly cor- 
rect and are finding increasing prac- 
tical usage along with welding sym 


(Continued on page 87) 
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New 
tube 
tester 


BY BILL BROTHERTON 


ty) LECTRICAL maintenance men at 
4 Ryan Aeronautical Co., San Di- 
ego, Calif., are saving time and trou- 
ble with a tube tester, which 
takes the guesswork out of trouble- 
shooting. This device is used to test 


new 


the large thyratron tubes used in all 
resistance-welding controls, Since 100 
welding machines controlled by thy- 
ratrons are in constant use at Ryan, 
the tube tester is a valuable tool for 
pinpointing tube troubles and reduc- 
ing machine down-time to a 
mum 


mini- 


rhe instrument was designed by 
electrical maintenance personnel and 
fabricated from used surplus mate- 
rials. It contains relatively few parts 

merely a transformer, grid circuit, 
resistors, voltage regulator tube, rec- 
tiher, The 
ammeter has been modified to regis- 
ter from zero to 5 amp. The volt- 
meter 


ammeter and voltmeter. 


has been altered to register 
from minus 20 to plus 20 volts. 
With the new device, Ryan elec- 
tricians can check the eight types of 
thyratron used in welding 
equipment in the plant, including the 
677, 672A, FG17, FG95 and FG57 
Within a few minutes, the 
tester will positively indicate control 


tubes 


ty pes. 


characteristics of a tube. 

Thyratron tubes are the largest 
and most expensive types used in 
welding-machine control panels. They 
cost between $8 and $55, depending 
upon size and type. Called “trigger 
tubes” by electricians, they are ac- 


tually electronic switches which con- 
trol the large amounts of electricity 


needed to weld metals. With thyra- 
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THYRATRON tester he helped design and build is demonstrated by Ryan's 
George Pearson 


tron tubes, it is possible to control 
large voltages, say 3,000 volts, with 
small voltages of only 5 or 10 volts 
and control the large voltages within 
accurate limits. 

Because tube testers are not avail- 
able commercially for testing these 
large thyratron tubes, the company’s 
electricians previously had to check 
such tubes by trial-and-error meth- 
ods. A suspected tube in a welding 
machine was replaced with a new 
if the then worked 
properly, it was assumed that the re- 


one; machine 
moved tube was malfunctioning. The 
used tube was not thrown away, how- 
ever, because it might be able to work 
well in another machine where volt- 
different. These 
tubes are so expensive that it is in- 


ages were slightly 


advisable to throw one out just be- 
cause it fails to operate in one par- 
ticular machine. 

If the welding machine failed to 
operate correctly when the thyratron 
tube was replaced, the maintenance 
then faced with 
questions. Was the new tube any 
good? Was the trouble elsewhere? 
Was it both the tube and some other 
defect that 
chine’s behavior? 


man was several 


were causing the. ma- 


Like most electronic 
trons 


tubes, thyra- 
consist 
firing a stream of electrons at a tar- 
get plate. Between the cathode and 
plate, a and 


grid is interposed 


of a cathode “gun” 


charged with electricity. By impress 
ing the proper voltage on this grid, it 
is possible to repel the flow of ele 
trons to prevent them from reaching 
the plate. In this way a sensitive 
switch is obtained. 

thyratron tube, it is 
placed in the tester and a voltage of 
600 volts is impressed 


To test a 


between the 
cathode and plate. The grid voltage 
is then varied by means of a poten 
tiometer. Ryan has found that these 
tubes will operate just as reliably for 
test purposes on 600 volts as they 
will under actual operating condi 
tions of 2,000 volts, Almost all of the 
thyratrons used at Ryan will “fire” 
when the grid voltage is varied be 
With the 
tester, it is possible to see exactly 
where the tube cuts in and off and the 
voltage at which the tube will “fire” 


tween zero and 6 volts, 


the currents required by the welding 
machine. 

By using the new tester, Ryan elec 
tricians have been able to throw out 
held in 
storage because of doubtful quality 
Other used tubes have been classified 
for use in machines with conditions 
suitable for their operation. Most im 
portant: the tube tester permits the 
immediate qualification of question 
able 


many thyratrons that were 


thyratrons in malfunctioning 


allows the trouble 
rule out that 


trouble with certainty and dispatch. 


machines and 


shooter to source of 
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Are welding fumes harmful? 


Question: 

Does welding on galvanized steel 
and non-ferrous affect the 
health of weldors? 


metals 


Answer: 


Generally speaking welding fumes 
present no health hazard. But weld- 
ing fumes are the hazard that weld- 
ors most frequently think of in con- 
nection with their working condi- 
tions. The average weldor feels that 
through adequate eye and face pro- 
tection he is able to avoid the effects 
of infrared and ultraviolet rays of 
the welding arc or flame, but he is 
not so sure he is protected from the 
fumes resulting from these welding 
operations, 

The fumes from most arc or gas 
welding and cutting applications are 
not harmful under normal working 
conditions. Of course, a heavy con- 
centration of fume should be avoided, 
but such concentrations as a rule can 
occur only when welding is done in 
a confined space. In these instances, 
artificia] ventilation should be used. 


Lead, Zine and Cadmium 


When welding is done on lead, gal- 
vanized steel or cadmium - plated 
pieces, there is a likelihood of harm- 
ful fumes developing. Lead and cad- 
mium are particularly dangerous. The 
zinc fumes produced from brazing 
operations or from welding and cut- 
ting of galvanized material are dan- 
gerous, but to a lesser degree. 

The inhalation of cadmium fumes 
produces a lung irritation. These 
fumes probably present the most seri- 


ous health hazard encountered in 
welding inasmuch as cadmium is now 
being widely used as a rustproof pro- 
tective plating on steel and is also 
used to some extent as an alloying 
agent in steel. When welding a cad- 
mium-bearing material, good ventila- 
tion is absolutely necessary. For com- 
plete protection, the weldor should 
wear an air-supplied helmet. It should 
be remembered, however, that to pro- 
vide proper ventilation, fume exhaust- 
ers are a must on such jobs. 

The toxicity of lead to the human 
system has long been known. Lead 
fumes are even more dangerous than 
those of cadmium, but, fortunately, 
lead-bearing materials are not fre- 
quently encountered in welding oper- 
ations. While lead fumes are gener- 
ated in most soldering operations, 
their likelihood of endangering health 
is materially lessened by the low con- 
tent of lead in most operations. 


Zine Fumes 


Zinc fumes are encountered in 
braze-welding, in the welding of gal- 
vanized steel and in the welding of 
brasses. They are by no means as 
dangerous as often believed, but they 
will give a weldor an attack of the 
illness known as “zine chills” or 
“metal fume fever”. While this ex- 
perience is most unpleasant, it is gen- 
erally not serious and rarely lasts for 
longer than 24 hours. 

Some weldors will tend to develop 
an immunity after an attack of zinc 
chills and will not experience another 
attack as long as they continue to 
work in these fumes—aunless there has 


been a prolonged lapse of exposure. 
Weldors who fail to develop such an 
immunity should not be placed upon 
such work as they will experience 
continued illness. 

Medical records fail to reveal any 
influences detrimental to the weldor’s 
health that may be attributed to weld- 
ing fumes. During the war years 
when thousands of weldors were ex- 
amined along with other industrial 
workers, it was found that their 
health was as good or better than the 
average. As for the tendency of weld- 
ing fumes to aggravate colds, as has 
been claimed, it was found that weld- 
ors frequently develop resistance to 
colds. 

Medical records likewise reveal 
that welding has little effect on those 
who have arrested or active cases of 
tuberculosis. Industrial doctors have 
had an excellent opportunity to watch 
such conditions during recent years, 
and medical reports seem to indicate 
that welding fumes are unlikely to 
have any effect on the weldor’s lungs. 

Wherever welding is carried on, 
precautions should be taken to avoid 
the irritating effects of welding 
fumes by providing adequate ventila- 
tion. When welding in a confined 
area, a fume exhauster should be em- 
ployed to carry fumes away from the 
operator. Where the fumes are of a 
toxic nature, such as lead, cadmium 
or zinc fumes, it might be well to 
protect the weldor with a respirator, 
an oxygen mask or a helmet of the 
supplied-air type. These precautions 
must certainly be taken if ventilation 
is inadequate. 








Down through the years the offices of WELDING ENGINEER have been consulted by thousands of 
persons seeking the answers to specific problems relating to joining and severing of metals. It has always 
been the policy of WELDING ENGINEER to seek out the answers for these readers. Since many of the 
questions are of general interest, it has now been decided to publish some of them in this new depart- 
ment—the welding clinic. Your questions are invited. 
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® The name FIBRE-METAL stands for highest 
quality ...quality preeminent in the field of weld- 
ing... based on broadest experience and continu- 
ing research to produce the kind of equipment 
that gives maximum protection to the welder... 
along with the comfort and “work ability” that 
enable him to produce more work per day. 


FIBRE-METAL HELMETS: First with Fiberglas!” 


‘ager. . 


Met 












*OWENS-CORNING TRADE MARK 


fare: 
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No. 400-3-C with #1130—Plastic 
Glass Holder 

Ne, 402-3-C with #1085—Insu- 
lated Steel Glass Holder 


NEW 
“Series 400” Helmets 


The smaller size and light 
weight of the Fibre-Metal 
Series 400 Helmets make 
them ideal for close quar- 
ters. They feature Fibre- 
Metal’s superior Fiberglas* 
compression-molded 
shells, Beaded edges for 
strength and safety, Wide 
Range Headsize Adjust- 
ment, New 4-Position Hel- 
met Stop, and provide four 
popular glass holder styles. 
Adjustable friction joints 
hold helmet in any position! 


WORKER SAFETY PAYS DIVIDENDS 


























Neo. 404-3-C with $1136—Plastic 
Lift-Front Glass Holder 

No. 406-3-C wittt £1096—Insu- 
lated Dowmetal Lift-Front Gloss 
Holder 


HELMET FEATURES: 


LIGHT WEIGHT * EXCEPTIONAL 
STRENGTH * MOISTUREPROOF 
NON-WARPING * HEAT RESIS- 
TANT (SELF EXTINGUISHING) 
EASILY STERILIZED 


OVER 30 TYPES 
TO MEET YOUR NEEDS 


When buying any welding equip 
ment... always ask for a FIBRE 
METAL product! 






FioneMea 








MODERN Chemistry Building at IIT was site of first an- 
nual Midwest Welding Conference, sponsored jointly by 


Armour Research 


AWS 


Foundation and Chicago Section of 


DURING 


break, Joe 
secretary, and Amel Meyer, section chairman, are shown 
display by O. T. Barnett, ARF welding research supervisor 


Magrath (right), AWS national 


Midwest welding conference 


= was their destination, 
A and they came from Los Ange 
les, from Birmingham, from New 
York City, and from other distant 
points. They came to attend the first 
Midwest Welding Conference on Feb. 
8 and 9. More than 180 persons reg 
istered. 

Spokesmen for Armour Research 
Foundation of Illinois Institute of 
Technology, which co-sponsored the 
meeting with the Chicago Section of 
the American Welding Society, said 
the two-day produc ed 
“gratifying results.” The event will 
be held again in 1956 and is ex 
pected to become an annual affair 

Visitors were almost unanimous in 
expressing a wish for more of these 
topics next year: carbon dioxide as 
a shielding gas and welding design. 

Following a welcoming address by 
Dr. John T. Rettaliata, president of 


conferen¢ e 


AWS First Vice-President J. J. Chyle is second from left. 
At left is Jay Bland, Chicago Section’s second vice-chair- 


man; Section secretary, L, 
and Barnett 


46 


. Monroe, is between Chyle 


ARE 


Ernest C. 


IIT, the 


Osborne, quality control 


and audience heard 
manager of Caterpillar Tractor Co., 
advocate statistical quality control 
methods to achieve high standards. 
But he warned that these methods in- 
volve more than the simple gathering 
of data and application of mathe- 
matical formulas. 

(Juality standards in welding must 
be maintained at high levels, Osborne 
said, for “today’s quality will not sell 
in the markets of tomorrow.” 

Perry C. Arnold, welding engineer 
for Chicago Bridge and fron Co, de- 
scribed efforts to field 
welding laboratory for his firm. The 
laboratory 


establish a 


was used to conduct 
manual welding tests on large-sized 
plates, for research work on automatic 
and semiautomatic welding equip- 
ment, and for training weldors. 


A. F. Busick, Jr., of Marion Power 


Shovel Co.. told how a new alloy steel 


and modern welding design have 
brought about a tremendous weight 
saving. A 45-cu-yd shovel, with pay- 
load, weighs the same as a 35-yd 
shovel, with payload—all because of 
these two factors. 

Other subjects on the program in- 
cluded brazing, inert-arc welding, re- 
sistance welding and the methods of 
joining titanium. Chairmen of the 
four sessions were John J. Chyle, di- 
rector of welding research, A. O. 
Smith Corp.; Leslie S. McPhee, weld- 
ing supervisor, Whiting Corp.; Wil- 
liam H. Munse, University of Illi- 
nois; and Amel R. Meyer, chief of 
welding research, Graver Tank & 
Mfg. Co. 

Guiding force behind the inaugural 
Orville T. Barnett, the 
Foundation’s supervisor of welding 
research. 


event was 


PORTION of crowd is pictured during question-and-an- 
swer period following talk by John H. Blankenbuchler, 
design engineer of The Hobart Brothers Co., who spoke 


on power sources for are welding 
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TWO-STAGE ipa ni mpl 










only with the NEW 


TORCHWELD’ 


Pressure-Compensating 


REGULATORS 


...here’s the reason why 





Pictured at the right is the exclusive pressure- 

compensating chamber located below the - . = ae 

o> . .n mn @ or » 

valve seat of these regulators. This ingenious aiaiaata het are rehetabtaavedeen 

device gives you the same precise and un- the 6580 Series for all single cylinder uses, 

: . . the 6500 Series for multiple cylinder service. 
varying flows that you get in more compli- 


cated and expensive two-stage models. /f 4 | ae 
permits you to set the regulator once and for- 

get it until the job is through despite the drop 

in cylinder pressures that occurs as gas is it — on oe 
withdrawn from the cylinder. In short, you ae | a :\ 
get two-stage performance. Yet 6580 Series 


regulators, which fill practically all single ar 3 
cylinder needs, cost no more than conven- Brum 


tional single-stage types. For multiple cyl- 
inder use, the 6500 Series are available at 


Torchweld Regulators ore available for oxygen, 








slightly higher cost. Performance Lal of Various Types of Regulators 
(a) Typical stem-type single-stage regulators deliver increasingly higher rate 
WANT PROOF? of flow as cylinder pressure drops. (b) Typical nozzle-type single-stage reg- 


viators deliver progressively lower rate. (d) The Torchweld Regulator delivers 
the same uniform flow as (c) two-stage regulator, but at much lower cost 
Let your nearby NCG dealer or NCG ond with fewer working ports to wear out and cause trouble. Torchweld has oll the 


representative demonstrate these regulators See a ne 
in your own shop, on your own work. He’ll 
prove they match two-stage types on every 
count except cost. No obligation, of course. 





NATIONAL CYLINDER GAS COMPANY EVERYTHING FOR WELDING 
840 N. Michigan Avenue, Chicago 11, Illinois 
Branches and Dealers from Coast to Coast Copyright 1955, National Cylinder Gas Company 
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the puRDOK BEAVER The guRDOX BEAVER is the only practical 
4 the speed ond cutting machine of the market today equal in 
performance to larger, "* i 
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f its simplicity. 
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AWS Specifications B295-54T—Coated Nickel Electrodes 


TABLE I.—CHEMICAL COMPOSITION REQUIREMENTS OF DEPOSITED WELD METAL. 

Nore 1.—Analysieshall be made for the elements for which specific values are shown in this table. If, however, the presence of other elements is indi- 
cated in the course of routine analysis, further analysis shal! be made to determine that the total of these other elements is not present in excess of the 
limits specified for “other elements” in the last item in the table. 


Nor 2.—Single values shown are i percentages, except where otherwise specified. 
. : + : Ni-Mo | Ne | 
Ni-€ N Ni-Ce-F. Ni-Cu-Al Ni-Cr-Fe-Ti | 
Element Nie ESN | ESNIZ EsNia "BNI wie BNC pike ot. | 
Carbon | 0.40 0.75 | 0.15 0.45 0.25 0.12 | 0.12 0.18 0.10 | 0.18 
row 4.00 0.75 | 1.50 4.00 1.00 «©| «6100 )6| «(4.00 |g 0 0.75 | 1.80 
Tron 2.50 0.75 | 11.00 2.50 11.00, 4.00 to 7.00, 4.00 to 7.00 2.8 0.76 4.0 
Phosphorus , . : | 0.040 | 0.040 eee eee eee 
Sulfur 0.025 0.92 0.015 0.025 0.015 0.030 0.030 0.025 0.02 0.016 
Silicon 1.00 1.25 | 0.75 1.25 1.00 1.00 1.00 1.26 1.25 0.76 
Copper remainder | 0.25 0.50 remainder 0.50 | . : remainder 0.25 0.80 
Nickel 62.00to | 92.00 | 68.00 | 60.00 to 66.00 | remainder | remainder | 62.00 to 93.00 | 70.00 
| 70.00° | min* | min* 68.00" | min* 70.00 | min* min* 
Cobalt. . ; : be , | o% 2.50 2.8 ess eas een 
Aluminum | 1.80 1.00 " 00 to 4.09) 0.10 to 1. sae va 0.75 1.00 
Titanium 1.00 0. to 1.00 1.00 to 2.7 1.0 1.00 to 
4.00 | 4.00 
Chromium ss 13.00 to 12.50 to 1.00 14.8 to s° 17.0 
17.00 17.00 16.50 min 
Cohunhiom plus tanta- | | 
Jum 1.5 | ; 4.0 x 8 3.00 1.5 
| 4.00 | min® 4.00 
Moly bdenum 26.00 to 15.00 to ove 
} | 30.00 18.00 
Vanadium | 0.0 0.35 
Tungsten | | , , 3.0 
; 4.0 
Other elements (total) 0.50 0.8”) 0.80 0.50 0.50 | 0.8 0.80 0.8 0.80 0.8 
* Includes incidental cobalt. 
* Except that for 5¢4 and 449 in. diameter electrodes, columbium plus tantalum may be 1.00 to 2.50 per cent. 
TABLE I1.—MINIMUM REQUIREMENTS OF SHORT GAGE TENSION TEST 
| Tensile 
Electrode Base Metal <7 ~. Condition 
E3N10 .| Ni-Cu (Monel) ASTM B 127 70 000 | a» welded 
ESN11 | Ni (Nickel) ASTM B 162 | 88 000 os eaaied 
E3N12 . Ni-Cr-Fe (Inconel) ASTM B 168 | 80000 | ax welded 
E3N14 Ni-Cu-Al ("K” Monel) MIL-N-17506 | 100 000" | age hardened 
(Ships) 
E3N19 Ni-Cr-Fe-Ti (Inconel “X"P AMS 5542 ' 115 000" | age hardened 
E3NIB Ni-Mo (Hastelloy B) plate under 34¢ in. | 115 000 | as welded 
ana plate 3{¢ to % im., incl... | 100 000 | 
E3NIC Ni-Mo-Cr (Hastelloy C) plate over % to 13¢ im. incl | 90.000 | a» welded 
Steel ASTM A 285 
* Age hardened at 1100 F for 20 hr followed by furnace cool to 900 F and air or furnace cool to 
room temperature. 
* Age hardened at 1300 F for 20 hr and air cooled to room temperature 
TABLE U11.-SUMMARY OF TEST REQUIREMENTS. 
Chemical Analysis | Transverse Tension Test Caided Bend Test Fillet Weld Test 
Electrode Seses | , | 
Pos Base Plate =| Position Base Plate Position | Base Plate | Ponition Bane Plate 
| | 
| 
(| 564. 342 flat Ni-Cu not required | not required | not required 
Same... 1 oe flat Ni-Cu | all | Ni-Cu all | Ni-Cu all | Nice 
\) 946 flat | Ni-Cu flat Ni-Cu fiat | Ni-Cu | ne Ni-Cu 
| 
aw *6a. 352 } flat | Ni not required | not required not required 
ESNIt by flat | Ni | all | Ni all Ni | all | Ni 
Soa. Meo flat Ni flat Ni flat Ni tre Ni 
} | 
E3N12 J 964. %42 | flat  Ni-Cr-Fe not required not required hot required 
\| '@, 9g2. Me flat Ni r-Fe | t | Nitr-Fe flat Ni+'r-Fe | He Ni-Cr-Fe 
. 452 flat  Ni-Cu-Al not required not required not required 
ESN 14 iy, S$2 flat | Ni-Cu-Al all Ni-Cu-Al all Ni-Cu-Al all Ni-Cu-Al 
Me | flat Ni-Cu-Al flat Ni-Cu-Al flat Ni-Cu-Al Hr Ni-Cu-Al 
E3N19 J, 564. 952 | flat Ni-Cr-Fe-Ti not required not required not required 
\| be. 9$2 flat Ni-Cr-Fe-Ti flat Ni-Cr-Fe-Ti flat NiCr-Fe-Ti | HF® Ni-Cr-Fe-Ti 
KANIB J Sea. 442 flat Ni-Mo not required not required wat required 
Me. 942. Me flat Ni-Mo flat Ni-Mo flat Ni-Mo Hee Ni-Mo 
ESNIC J, 4a. 32 flat Ni-Mo-Cr not required not required not required 
. 4g. 942. Me flat Ni-Mo-Cr flat Ni-Mo-Cr flat Ni-Mo-Cr Hee Ni-Mo-COr 
FANIO all sizes flat | Ni-Cu not required flat atoel not required 
EANII all sizes flat Ni not required flat nteel hot required 
EAN12 all sizes fiat Ni-Cr-Fe not required flat steel hot required 
EANIB all sises flat Ni-Mo not required flat steel not required 
EANIC all sizes flat Ni-Mo-Cr not required flat atee! not required 





* HP = horizontal fillet 
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1—FACTORY in England was built with welded tubular steel. This is view of 


see y18 = ios 


two bays—one 40 ft and one 60 ft long. Main columns are made from 16-in. 


tubing 





2—CLOSE-UP of 
junction of 120-ft-span lattice girder 
with main column 


steelwork shows 


Tubular-steel construction 


BY WALTER SEKULES 


ws an English company, which 
makes tubular-steel structures, 
needed a new plant to expand pro- 
duction, it decided to build for itself 
an all-welded, tubular-steel frame 
factory similar to the products it 
fabricates for others. By using its 
own skilled workers, the firm, Tube 
wrights Limited, a subsidiary of 
Stewarts & Lloyd, Ltd., saved con 
siderable time and money 

Tubes were delivered to the site, 
at Kirby near Liverpool, in approx 
imate lengths 
welded and erected by Tubewrights’ 
own staff. Once delivery of the com 
ponents was made, the welding and 
erection of the steel frame—which 
covers an area of 141,000 sq ft 
took 30 men four and a half months 
to complete. Six men were employed 
on preparing the material, ten worked 
on fabrication and the remainder on 
erection, All joints throughout the 
structure were welded; bolts 
used only to anchor the columns to 
foundations. 

Tubewrights needed large areas of 
floor space unobstructed by internal 
columns, Design and construction of 
the tubular frame allows floor spaces 
clear of all obstruction up to 360 ft 
long by 120 ft wide. The plant has 
three bays and an annex. The main 
shop is 360 ft long, 360 ft wide and 


and were shaped, 


were 


17 ft high (to the eaves). 
of six 


It consists 
with 40-ft 
spans and two outside bays with 60- 
ft spans (photo 1). One of the latter 
spans is extended to form the receiv- 


intermediate bays 


ing bay. 


The roof structure rests on 2] 
main supporting columns, each 
weighing one ton. They are made 


from 16-in tubes (the largest size 
seamless tube made in England for 
oil pipes) and support the 21 latticed 
girders, each of which spans 120 ft 
(photo 2). Weighting 614 tons each, 
these girders carry the roof trusses. 
The 40-ft-span roof trusses are of the 
butterfly type, glazed on both slopes, 
while the 60-ft span outer bays have 
flat-pitched trusses with glazing at 
the apex. 

Individual girders and roof trusses 
were prefabricated prior to erection, 
and the whole structure was erected 
with the aid of two mobile cranes. 
It took seven minutes on the average 
to place the girders in position. 

Except for the glazing purlins, 
which are rolled angle sections, the 
superstructure is entirely of 
welded tubing. The roof is covered 


with aluminum decking over 


made 


insula- 
tion board and two layers of felt. The 
sides are clad with asbestos protected 
metal sheeting. 

Total weight of steel used in the 
finished structure 


was 115 tons, 


which is equivalent to 61 lb of steel 


per square foot of floor space. This 
weight is estimated to be 40% 
than a similar design using riveted or 
bolted sections. Allowance for loads 
carried by the roof structure, to pro- 


less 


vide for conveyors, was equivalent 
to a load of 20 psf floor area, an in- 
crease of nearly 100% over the nor- 
mal dead and live load requirements. 
Welding sets will be mounted over- 
head, with power lines passing along 
the trusses, thus clearing floor space. 

Small-scale production started in 
one part of the plant within three 
months after assembly of material on 
the empty site. The new plant will 
mass-produce tubular-steel roof trus- 
jibs, gantries, trans- 
mission towers, cable drums, gates, 


ses, bridges, 


fencing, and other equipment for ma- 
terials handling, agriculture, mining 
and quarrying. 

Stewarts & Lloyd point out that 
the design, development and produc- 
tion of standard tubular-steel struc- 
tures were pioneered in England and 
now form a new type of export un- 
known before the war. One Stewarts 
& Lloyd subsidiary, for instance, has 
exported tubular-steel prefabricated 
structures valued at more than 
$11,000,000 to 72 countries since 
1950, 

The company claims this rapid 
development has been due entirely 
to the new welding techniques per- 
fected during the last decade. 


WELDING ENGINEER—March, 1955 






Positioning produces STRONGER, 
CLEANER, BETTER WELDS in less 
time by eliminating HANDLING. 


ree 





Light-duty Bench and Floor 
Model Positioners 


Precision Gear-driven Positioners 
Tilting to 135° Manual or Automatic 
Capacity from 150 lb. Capacities from 500 Ib. 














~~ 


Powered Turning Rolls and Idlers 
also available for field use 


Frame Base Powered Turning Rolls 
All wheels driving. 


without electrici Capacity to 100 Tons. 
Capacities from Ib. 


Specializing in Custom Equipment 
Write for Catalogue No. 54B 


LJ N | G) LJ FE TURN TABLE & EQUIPMENT CORPORATION 
1125 IRVING AVENUE BROOKLYN 27. N. Y. 


DISTRIBUTORS’ LISTING 
Alebome: Shreveport, La.—Oliver H. Van Horn Minnesota: St. Paul 


é Production Materials Co 
0., Inc. Montene: Billings, Cut Bank and Kevin Great 
a Shreveport, La.—Oliver H. Van Horn, Northern Tool G Supply Co 

0., Inc, England Area: Combridge, Maw inter 
California: Los Angeles—Gordon Duff, Inc p= A Welding Supply Corp ae . 
Connecticut: North Haven—Harris Co., Inc New York: Buffalo—Charles Sraeman Ci 
(renee Mobile, Ala.—Oliver H. Van Horn Co Ohie: Cincinnati—H. C. Baker-Hobort Welder 


: . Clevelarx Cleveland Duplex 
IHinois: Chicago Welding Industrial Supply ee ny ay nee = Wel ‘er Sales - 
Co.; Chicago Heights—Quinn Welding Supply = ” 


Center Service, inc 

Indiene: Indianapolis—Eaglesfield Equipment pam Oklahoma City—-Welding Equi 
Engi . 

rh tamale Warsaw-——Purity Cylinder Gases Pennsyivenie: Philodelphio—R. $. McCracken G 
Kenses: Salino—-Brown Welding Supply Co Sons, Inc. and Welders Supply Co.; Pittsburg 
Wichita—Alien Welding Equipment Co Allegheny Welding Supply Co E 
Lowisiene: Baton Rouge—Louisiona Welding Tennessee: Chattancoga—-Brooks Welding Sup 
Supply Co.; New Orleans and Shreveport ply Co 

Oliver H. Van Horn Co., Inc Texes: Ft. Worth and Houston—Oliver H. Vor 
Michigan: Benton Harbor, Grand Rapids, Kala Horn Co., Inc. 





mazoo and Lonsing-—Purity Cylinder Gases, Washington and Oregon: Seattle, Wash —W 
inc. Montelius Price Co 


Mi : Baton Rouge, Lo.—Oliver H. Von Wyoming: Cosper—-Great Northern Too! G ‘ 


ip 
Horn Co., Inc. ply Co. 
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on the job... 


Courtesy A. M. Byers Co 


WELDOR uses 
wrought-iron pipe 


E-6012 


electrode 


Sewage pipe 


Selection of a material that lends it- 
self to low-cost maintenance per-year- 
of-service is a common consideration 
of engineers who specify for public 
works projects. This is particularly 
true of sewage lines where the corro 
sive nature of the application and the 
inaccessability of the piping are two 
factors that influence maintenance 
expense. 

a huge sewage lines serving Bay 
Village, Ohio, Cuyahoga County san- 
itary engineers selected corrosion-re- 
sistant wrought iron. The pipe—48 
in. in diameter—is installed in ap- 
proximately 270 ft of the Bay Village 
sewage system. 

More than 37 tons of Y-in. 
wrought iron plate was required by 


T 
ree guard 


A tree may grow in Brooklyn, but it 
seems hard for trees to grow in San 
.Francisco. To protect young trees, 
which, it is hoped, will some day 
beautify the latter city’s streets, pipes 
and pipe welding have been called 
into play. 

First, a piece of 2-in. pipe is bent 
into a “U” shape. Two pieces of 1'%- 
in. pipe are then welded to it to make 
the guard. Should a reckless motorist 
careen over the curb, the guard takes 
the beating and not the tree. 








Courtesy Ampco Metal, Inc 


on DEPOSIT of hardfacing material is applied with a weave technique, 


then machined 


Morgan Steel Products, Inc., to fabri- 
cate the large pipe in its Cleveland 
shop. 

The seven segments of the Bay Vil- 
lage sewage line afe each welded by 
the manual arc process on the outside 
with three passes of E-6012 electrodes 
(3/16-in, diameter) to a depth of 
Vy in. There is a reinforcing weld in 
the interior of the pipe. Weldor in 
picture above at left is making it. 

Welds were checked for compli- 
ance with standards of the American 
Welding Society by the James H. 
Herron Company Laboratories, Inc., 
Cleveland, as required by the Cuya- 
hoga County Sanitary Engineer John 
H. Puzenski and Assistant Engineer 
C. Riley Westmoreland. Installation 
was handled by The Utilities Con- 
struction Co., Cleveland 





Longer wearing knives 


The Carthage Machine Co., Carthage, 
N. Y., was confronted with reports 
of excessive wear on the knife holder 
of its 96-in. wood chipper, used by 
paper mills. The difficulty was over- 
come by overlaying the knife holder 
with aluminum bronze, plus using a 
removable insert of hard steel. 

Today, Carthage overlays these 
knife holders by means of %-in. 
coated aluminum-bronze electrodes 
conforming to AWS-ASTM Specifi- 
cation E Cu Al-D. Since the holders 
are made of mild steel, no serious 
problems are encountered in welding. 
The deposit is applied with a weave 
technique to a thickness sufficient to 
allow for a finish-machined overlay 
3/16 in. thick. 

Though the knife holders are now 
overlaid at the manufacturer’s plant, 
they can also be maintained in the 
same manner in the field when they 
become worn in service. 


Armco Steel makes. 
aircraft panel filler 


Cellular stainless steel mat, a 
honeycomb filler sandwiched between 
two steel sheets to make an aircraft 
panel, is being developed for jet 
planes, rockets and missiles by Armco 
Steel Corp. The honeycomb wall ma- 
terial is bonded into panels with ad- 
hesives or by brazing. 
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MALLORY 


Standard Electrode Holders 
make tough welding jobs 





, YOU ARE LOOKING for a way to weld around Coupled with this range of holders Mallory 
corners, into channels or at other hard-to- offers you scores of different shapes of welding 
reach spots, there’s a good chance that you will electrodes... an unlimited number of combi- 
not require a special electrode holder . . . with nations from which to choose. You'll save both 
its extra cost. the cost and the time of designing and pro- 


ducing special types... and you'll profit, too, 
by improved performance that is the result of 
Mallory’s quarter century of experience in 
resistance welding alloys and materials. 


\ Mallory standard holder can probably do 
exactly the job you need, This diversified line 
offers you the variety of custom-fitted designs 
with the economy and ready availability of 


standard stock items. Included are offset, Our Resistance Welding Catalog lists the com- 
paddle type, low inertia, straight, swivel head, plete line of Mallory electrodes, holders, dies, 
universal and close-coupled types... in a wide castings and forgings. Ask your local distribu- 
range of sizes and in light, standard and heavy tor for a copy, or write to Mallory today. 


duty pressure ratings. 


In Canada, made and sold by Johnson Matthey and Mallory, Lid., E. M 
110 Industry Street, Toronto 15, Ontario xpect OTC eee 


Get More from 


MALLORY 


PR MALLORY @€CO tr 


NDIANAPOLIS 





STOCK ELECTRODES 


Hundreds of shapes and sizes are 
available in stock... with round 
water holes or the exclusive 
j Mallory fluted cooling hole for 
; longer life between dressings. 
Save you both cost and deliv- 

/ ery time. 


STANDARD ELECTRODES 


Odd-chaped electrodes you con- 
sider “specials” may well be 
standard items for Mallory... 
ean be made quickly with exiet- 
ing tools, in a wide range of 
single-bend, double-bend and 
irregular shapes. 





For information on titan develop ts, contact Mallory-Shoron Titanium Corp., Niles, Ohio 
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SPOT-are process is much like Tig 


Spot are welder 


SPOT arc welder is said to be ideal 
in sheet welding applications work 
ing from only one side of sheet. Self 
timing device eliminates danger of 
burn-through. “Spot Arc” process is 
basically same as Tig (tungsten inert 
gas) process but arc time is mea- 
sured accurately so that only puddle 
of molten metal is formed, it is said 
The welder is complete with gas con- 
trols, self-timer, heavy-duty magnetic 
contractor remote-control circuit, 
and can be attached to any a-c weld 
ing power source of 500 amps, Mid 
States Welder M/x. Co. 
Cirele No. 50. 


Soldering unit 


HEAVY-duty handpiece for use with 
“Wassco Glo-Melt” resistance-solder- 
ing power units is claimed to incor 
porate efficient heat-blocking fin ar 
rangement with a split-collet solder- 
ing tip holder, Transfer of the intense 
heat generated at the tip when sol 
dering is virtually eliminated, accord. 
ing to manufacture: 

Handpiece weighs 8-oz, is 7 in. 
long and accepts “Wassco” 1-in, 
diameter soldering tips Wassco Ele 
tric Products Corp 

Cirele No, St. 


Whee! adapter 


WITH addition of two new sizes, a 
complete line of adapters is now 
available for use with the “Sand-O. 
Flex” brush-backed deburring wheels 
The adapters make it possible to use 
these wheels on any diameter shaft 


St 


PENETRATION: up to 2-in, steel 


up to LY in. 

Normally, the sanding heads will 
fit any machine-shop spindle, but in 
cases where spindles are undersize, 
oversize or threaded, adapters are 
necessary. They are available either 
for plain or threaded spindles. Merit 
Products, Inc. 

Cirele No. 52. 


X-ray unit 

(center photo) 
NEW 160-kvp portable X-ray unit 
for industrial radiography is capable 
of penetrating 2 in. of steel. Com- 
ponents are a tube unit weighing 120 
lb., a control unit, 60 lb. and light 
weight connection and power cables. 
Unit operates on 110 and 220 volts, 
independent of separate transformers. 
Focal spot in the centrally located 
X-ray tube is 1.5 mm. Holger 
sen, Ine. 

Circle No. 53. 


{ndrea 


Electrode 


LOW-cost non-machineable cast iron 
electrode is primarily for repair and 
reclamation and is characterized by 
as-welded high strength. Known as 
“No. 6,” this electrode is applicable 
with a-e or d-c welders and enables 
dense, sound welds to be made in all 
positions, it is said. It gives a good 
color match and has little scatter loss, 


according to manufacturer. Tensile 
strength is 60,000 psi. Available in 
$/32-in., Ye-in. and 5/32-in. core 


sizes. Standard packages are 50 lb. 
{/l-State Welding {lloys Co.. Ine. 


Circle No. 54. 





FIXTURE has 4-station turntable 


Welding fixture 


MULTIPLE-spindle, submerged-are 
welding fixture handles six types of 
tractor steering spindles. “Multimat- 
ic” has four-station turntable, vari- 
able speed drive (ratio 15 to 1), per- 
mitting quick change in diameter, and 
adjustable head mounting. “Hot start” 
feature eliminates high frequency re- 
quirements. Automatic Welding Co. 
Cirele No. 55. 


* . * 
Brazing alloys 


SILVER brazing alloys and flux for 
all types of production jobs comprise 
the new “Aircosil” line. Alloys are 
available'in various forms—rod, wire, 
sheet, rings and gaskets, as well as 
special shapes. Alloys of special com- 
position are also available. The silver 
brazing flux is in paste form and will 
not freeze, crystallize or separate, and 
the residue rinses off easily in hot 
water, manufacturer states. 
“Aircosil” is claimed to be the first 
and only silver brazing alloy to be 
sold by avoirdupois weight (16 oz 
per pound), rather than troy ounces 
(12 oz per pound.) Air Reduction 


Sales Co. 
Cirele No. 56. 
* . 7 
Phyratron 
GAS and mercury “vapor thyratron 


“NL-730” has long life, quick start, 
wide temperature limits, manufac- 
states. This 3.2A d-c thyratron 
was designed for motor speed control 
and regulated rectifier applications. 
National Electronics, Inc. 

Cirele No. 57. 


turer 
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CORROSION-RESISTANT 


QUADRUPLES LIFE OF 
DEGREASING TANK 


x 





5 es | ww 
i * comet Sy 
a a ed a 


WELDING CHANNELS on side of tank with evenpun-1010 Welding Rods, Fabri 
cated in 3 sections, this tank was welded and assembled by Storts Welding 


( ompany Meriden, Conn, 


Easy to work and weld, Everdur also proves 
adaptable to money-saving fabricating methods 


the solvent used 
in this degreasing tank—may break 
down to form hydrochloric acid 
vhen heated in the presence of 


lrichlorethylene 


moisture 

So serious is the corrosion prob- 
lem that tanks made of ferrous 
materials, for example, have lasted 
no more than two or three years 
in this service. 

The manufacturer's problem? 
lo find a material that would not 
only resist this acid corrosion but 
ilso lend itself to low-cost fabricat- 
ing methods. 

After consulting with Anaconda’s 
lechnical Department, the manu- 
facturer decided to fabricate the 
tank of ANACONDA’S 
Copper-Silicon Alloy, Fabricating 
low and tank life is 
estimated to be over twelve years, 

Corrosion-resistant. EVERDUR re- 


EVERDUR’ 


osts vere 


sts corrosive attack by hydro- 
It can’t rust. And it 
tough and 
What's 


hloric acid 
l unusually 
fatigue 


y 
strong 


resistant more 


WELDING ENGINEER—March, 1955 


EVERDUR is... 

Easy to u ork, You can work and 
form everpuR plate hot or cold 
EVERDUR alloys are also available 
for forging and machining. Weld 
ability? You'll find everpur... 

Easy to weld, too. The inert 
gas shielded-arc methods produce 
high-quality welds at good speeds 
and moderate cost, and with mini- 
distortion. This 
welded with the argon-shielded 
tungsten arc, using %” and %»” 
diameter Everdur-1010 Welding 
tods. 

everpuR Copper-Silicon Alloys 
are available in plates 
rods, wires, tubes, 


mum tank was 


sheets 
electrical con- 
duit and casting ingots. Your own 
equipment or corrosion problem 
will be given careful attention by 
our Technical Department. Write: 
The American Brass Company 
Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd 
New Toronto, Ont 


Keg. t S. Pat. oF 64177 





DEGREASING TANK 30’ long, 6 high and 2'4' wide 
evenpun-LOLO Sheet 


and made of '” 


EVERDUR 


COPPER-SILICON ALLOYS 


Strong * Weldable « Workable + Corrosion Resistant 


w 
wn 

















Are welder 
“MODEL 165A” a-c are welder was 


designed for use as portable welder 
in plant maintenance and construc 
tion and can be used in continuous 
production welding. Voltage chara: 
teristics make arc striking and weld 
ing easy, according to manufacturer. 
Unit can also be used with carbon 
torch for heating, soldering, brazing 
and welding of brass and aluminum. 
Illumi Tronic Engineering Co. 
Circle No. 58. 





Fluxless soldering 


“SOLDER-Gun” is a 
tive transducer driven by 
generator for cleaning surface oxides 
beneath molten solder on aluminum 
and other materials. Wetting is com 


magneto-stri 
electroni 


pleted before re-oxidation 
eliminating need for flux and creat 
ing stronger bond and superior con 
ductivity, according to manufacturer 

Generator operates from 60-cycle. 
115-volt source. Bench space is 10 
in. by 14 in. Entire unit weighs 50 
ib and is portable. Solder pot for 
fluxless tinning and small! batch mix 
er are available. Alcar 
Ine. 

Cirele No. 59. 


occurs 


Instruments 


56 


Abrasive cone 
CONVENIENCE and instant easy op- 


eration is provided by threaded steel 
bushing inserted in and bonded to 
rubberized abrasive giving 
tight union fit. Replacements can be 
screwed on grinder spindle quickly. 
Two sizes of cone “No. 
1358,” 134 in. long by 15/16 in. di- 
ameter and “No, 1359,” 144 in. long 
by ¥% in. diameter. Both are designed 
to fit 44-in. mandrel and come in 
coarse, medium, fine and extra-fine 
grit textures. Cratex Mfg. Co. 


cone, 


available: 


Cirele No. 60. 





Heavy-duty drill 


ELECTRIC hand drill of pistol type 
is said to afford easier power drill- 
ing. This %4-in. “Series B” drill has 
2.8-amp, 115-volt a-c/d-c° universal 
motor. Compound reduction gearing 
gives maximum power. Better con- 
trol is given by grip that fits snugly 
into hand palm. Trigger-type safety 


switch is easily operated by little 
finger. Switch lock button keeps 
switch “on.” Removable inspection 


cover gives quick access to motor 
simptifying inspection, cleaning and 
maintenance. 

Available in six models of chuck 
capacities of 2 in., 5/15 in. or % 
in. Drill weighs 314 lb and is 9% in. 
long overall with spindle offset of 
4, in. Depending on model, chuck 
speeds range from 650 to 5,000 rpm. 
Vilwaukee Electric Tool ¢ orp. 

Cirele No. 61. 


Mist collector 


THIS “Electro-Staynew” col- 
lector, designed for mounting on or 
near high-speed grinding and cutting 
machines, is 
90% 


mist 


said to remove over 
of oil mist and smoke, return 
ing clean air. Unit construction com 
bines ionizing and collecting cham- 


bers simplifying upkeep. Three easily 


installed models are available. Dol- 
linger Corp. 
Cirele No. 62. 





For more information 
use card on page 101 











Welding control 


DESIGNED for use with the Mig 
(metal inert-gas) welding process 
and constant-potential power source, 
this easily installed spot and tack 
welding control provides automatic- 
ally timed cycle. For use with “SWM- 
2” units, the control is housed in a 
compact steel case mounted on top 
the control box. The control consists 
entirely of standard heavy-duty in- 
dustrial electrical timers and relays 
selected for long life and low main- 
tenance requirements, according to 
manufacturer. Glenn Co. 
Circle No. 63. 





Portable X-ray 


UNIT for complete circumferential 
X-ray of weldments and construction 
of pipe lines, boilers, tanks and sim- 
ilar equipment is portable. Light- 
weight unit, called the “X-Tron 180,” 
contains a specially designed trans- 
former and X-ray tube and a high- 
voltage generator that delivers 180 
kv and 10 ma continuously. The unit 
will penetrate 24% in. of steel and will 
traverse a pipeline greater than 12 
in. in diameter. In addition, it can 
be placed in the center of a ring of 
castings so that they all can be X- 
rayed at one time, manufacturer 
says. Control panel is semiautomatic 
and can be operated by relatively 
inexperienced personnel. All controls 
are weatherproof. Mitchell Radiation 
Products Corp. 
Cirele No. 64. 
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... they assure you of increased safety, 
because they reduce the danger of “bursting” 


If you have ever been around when a grinding wheel “ex- 
plodes”, you know what can (and often does) happen . . . it’s 
not only frightening, but can be very dangerous. 


But now, we of Colonial, have, after many years of grinding 
wheel experience, developed the “GRINDAWAY” reinforced 
resinoid high speed wheel for portable grinding. This wheel not 
only offers a greatly increased safety factor, but in addition, is 
the same high quality wheel that Colonial has always manu- 
factured. 


The “exclusive” feature of this new wheel is the reinforced 
rings, which have a higher Tensile strength than steel . . . and, 
these rings are inserted right where the reinforcement is 
needed: in the actual grinding portion of the wheel . . . this is 
only made possible, because they abrade away as the wheel 
wears through them. 


Colonial offers “GRINDAWAY” Safety Wheels in three 
types: straight, recessed, and flaring cup .. . all available with- 








out any premium cost. FREE LITERATURE UPON REQUEST 
Of course, Colonial continues to offer industry a complete : ; 
line of regular Vitrified and Resinoid wheels for every grind- NOTE: In testing laboratories 
ing need, plus their personalized grinding wheel Engineering GRINDAWAY wheels have been 
Service. purposely cracked, and then run at 
Write, wire or phone Coionial today regarding your grind- speeds considerably higher than 
ing problems . . . You will receive prompt, courteous attention normal operatina speeds "without 
and worth-while advice. : “ 9 
a se bursting”. 
atent applied for 























COLONIAL ABRASIVE PRODUCTS CO. 
SIXTH AND HARRY STREETS 


CONSHOHOCKEN PENNSYLVANIA © 
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How AMSCO'’ helps you 








HARDFACE MORE EFFECTIVELY 


The complete line of 15 Amsco hardfacing 
rods represents a selection of the toughest, 
hardest alloys available. Among the metals 
used for alloying are these highly wear- 
resistant elements— manganese... chromium 
...nickel...cobalt...tungsten...molybdenum. 
Each has particular resistance to certain 


types of wear—including impact, abrasion, 
heat, corrosion. 

Your Amsco distributor has many helpful 
methods for selecting the proper hardfacing 
rod to most effectively combat types of 
wear you contact daily. Make him your 
hardfacing headquarters. 


5 AMSCO CATALOG MAKES ROD SELECTION EASY 


Write for the free catalog, Amsco Hardfacing Alloys. It presents complete 


complete line. . 


Chicago Heights, Ill. 





analyses, metallurgical information and other pertinent data about Amsco’s 
making it easy for you to look up the right rod to use in 
hundreds of common hardfacing applications. It is easy to understand and 
to apply the suggestions to your own operations. Send for it today. 


AMERICAN MANGANESE STEEL DIVISION 
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THE AMSCO’ 
HARDFACING LINE 
1S COMPLETE... 








Hardfacing Rods and Electrodes... 

A complete line of manual and automatic 
build-up and hardfacing materials. One for 
every repair job. Amsco rods and electrodes 
contain alloys of the toughest, hardest metals 
known including manganese steel. 





Automatic Welders . . . The Amsco-Leader 
line of welders permits fully automatic build- 
up and hardfacing, especially in fields using 
heavy-duty equipment. Welding positioners 
and power unit included in package. 





Amsco Repointers... Add the long wearing 
quality of manganese steel to digging equip- 
ment. All you do is weld them on. Available 
also are rounds, squares, flats, plate, grouser 
bars, electrodes—all made of manganese steel, 
Free Booklets .. . Make 
, it easy to select the proper 
Amsco hardfacing rods —or 
manganese steel shapes. 
Ask your distributor or 
write for these detailed 
booklets. Request No. 953 
(hardfacing) and No, 
WA-77 (repointers, grouser 
bars, filler bars, plate). 





Your Amsco Distributor 
can supply you with the 
entire Amsco line... make 
him your HARDFACING 
HEADQUARTERS. 





AMERICAN MANGANESE STEEL DIVISION 
AMERICAN = 
Brake Shoe 
. ‘ MPANY j 
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Rectifier welder 
R EM¢ ITh« ont rol. 


lenium-rectifier 


400-amp, dc se- 
ar has 
five-range control switch, providing 
adjustment 
overlap between ranges 


iype welder 


coarse with generous 
Removable 
rheostat (for remote control) gives 


constant control by adjusting direct 


| current through control coils. 


Wide welding current range of 35 
to 425 amp enables use of various 
electrode sizes. Welded core of elec- 
trical steel and no moving iron core 
or adjustable air gaps gives quiet op- 
eration. Sturdy lifting eye provides 
easy handling. Portable mounting is 
available. Hobart Bros. Co 


Circle No. 65. 


Grinding machine 
THIS is a all- 


purpose grinding, polishing and de- 
burring machine. Designated “Model 
304C,” this benc h-type abrasive-belt 
machine is said to handle all types of 
material. High production potential 
is claimed to be acc ompanied by low 
equipment cost. 

Conveyor-belt drive motor has in- 
finitely variable speed, 3-1 ratio and 
1/3 hp, permitting flexibility for va- 
rieties of work. Drive motor for 
spring tensioned coated abrasive belt 
pulls 14% hp and drives at 3,600 rpm. 
The 4-in. wide, 54-in. belt is easily 


small conveyor ized 


| changed and tracked. Hand wheel in 


| 


front of machine adjusts grinding 
head and regulated grind pressure. 
Multiple grind heads for rough- to 
finish-grinding are available. Curtis 
Machine Corp. 
Cirele No. 66. 





coeroem ation 





CT eM rome Allilel-1s 
specialists for 
quality oxygen 
gas cylinders 


It stands to reason: there is no sub- 
stitute for experience. Harrisburg 
Steel is the pioneer and world's larg- 
est manufacturer of high-pressure 
gas cylinders made to |.C.C. specifi 
cations. And for decades, Harrisburg 
Steel has built reliable cylinders for 
all branches of the Welding industry 

. . cylinders possessing extra mar- 
gins of quality and safety . . . cylinders 
that perform better and last longer 
Capacities range from 14 to 400 
cubic feet . . . they are manufactured 
in both Domestic and Export types 
The next time you order oxygen gas 
cylinders, may we suggest that you 
entrust your order to Harrisburg 
Steel. Meanwhile, write for catalog 
and current prices. 


HUC-wW.1/54 





VO1 Tears in Pennsylvania's Capital J 


rrish urg 





Steel 


Martiseuee 6 


Femme ivanwia 
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Ng WP ie BP 
LEVERPAKS Choose the Package 
sanaslankte ig PAGE Welding Wire is offered in a 
egoins ortion 
or wire corrosion. 


variety of convenient packages so 
you can choose the one best suited 
to your material handling system. 
PAGE Welding Rods and Electrodes 
are supplied in high-strength rec- 
tangular cartons and in lined, 
hermetically sealed, reclosable 





metal cans. 


Be sure... 
Specify PAGE 





























Te red a ee MAO ra dee bon ela Sir easy Na: eae ‘ew 
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.]...offers you- 


Most popular welding wires 


°A variety of convenient packages 
plus 


° Availability from local stocks 


CHOOSE THE WIRE YOU NEED FROM THIS COMPLETE LINE 


e Low Carbon.......... Page “CE” Silicon Killed.......... Spec. #17 
Gas Welding Rods .13—.18 Carbon........ Page “B" 3%% Nickel.......... 3%% Nickel 
Metal Specification Page Designation § 55.65 Carbon..Medium Carbon Stainless Steel Automatic....... 
Armco Gas (GB-45).Page Armco .90—1.10 Carbon....High Carbon «+++» According to AWS Analysis 
Mild Steel (GA-50)........ C Gas 4 ‘ ‘ ° 
Low Alloy (GA & 66-60)........ AutomaticWelding Wire Metal Spray Wire 
covccee cocccsccceesetti-Tonsilo M Armco.............Page Armco Armco......+++++..Page Armco 
3%% Nickel (GB-65)..3%% Nickel 46 aya imum Carbon A-S-6 “WO CAFDON... ee eeeeeeeeeeees #10 
.55—.65 Carbon..Medium Carbon 10 Maximum Carbon.....A-S-10 BP ENE ccccvccscccccccces #25 
-90—1.10 Carbon....High Carbon 4406 475.0409 MN....... A-S-15 MD CRBOR  ciccoccccccocvcees #40 
Manganese Bronze........+.+++- 14.C.. 1.90 MN.. .50 MO......... 60 Carbon.......eeeeeeeeeees #60 
seacomeandnaed Manganese Bronze — i Po A-S-15-MO “89 COIBOR. coccrccccccccccccehae 

witha 1.00 Carbon........s0++0+++-#100 

Naval Bronze....... Naval Bronze CT el eee A-S-20 och Selenel $386 tebe 
Stainless Steel.......sseeseeeees Medium Carbon.......... A-S-65 + 2/o - soeovece 2/o 
seeed According to AWS analysis , anganese Bronze........+6.«+ 

, , High Carbon........++. prone sondansehel Manganese Bronze 

AISI-4130.....eeeeeees “5-41 Naval Bronze....... Naval Bronze 

Bare Electrodes AIS1-6150.......+000: A-S-6150 — Stainiess Stee! Metal Spray...... 
ATMO. crscccessant Page Armco SAE-9115........+-05: NAX-9115..... According to AWS Analysis 


AGE DISTRIBUTORS all around the country carry stocks from which 


you can pick up your requirements—when you need them. This saves 
long lead time in ordering as well as a big investment in inventory. 


pees ee Check with your nearby PAGE distributor today. See how 
Pe, at ie "Pt he can save time...and money...for you. Or, if you prefer, 
o4; write our Monessen, Pa., office for descriptive literature. 


ts  o° Page Steel and Wire Division 


AMERICAN CHAIN & CABLE Amey 
Better 


Value 












Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 
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ee 


WELDING ENGINEER—March, 1955 61 


metas 





BREN 





62 





ANNOUNCING... The most revolutionary 
achievement in ARC 


WELDING EQUIPMENT 


in years... 


OBSOLETES ALL OTHER 
WELDERS OF 
COMPARABLE RATING! 


= | 
-- 
?’ 


WELD 


MODEL 200 AW 





Dimensions: 
only 11” x 12" x 742” 


FIRST TRULY 
PORTABLE 














Patent Pending 


Weighs only 65 lbs... Carry it to the job! 





Here's the BREN/WELD Port- 
able Arc Welder on a maintenance 
in the plant. It's equally “at 
me” anywhere — including pro- 
duction use. 





LIST 


F.0.8. 
$169°° Lone isianp 


city, N.Y. 











24 HOUR DELIVERY FROM STOCK! 


KASSON 


Manufactured by 


BRENNEN, BUCCI 


& WEBER, INC. 
New York City 


32-14 NORTHERN BOULEVARD 


A sensational transformer development 
permits the amazing BREN/WELD to 
do the work of conventional welders 
up to five times its size and weight! 
Handles electrodes from 3/64” to 
5/32” and operates on 110/220 volts 
AC 50/60 cycles. Rated at 200 amps, 
it can actually deliver as high as 250 
amps at reduced duty cycle. Anyone 
can make a professional weld with it. 
Has adjustable arc voltage for different 
arc characteristics. 


Fully guaranteed, the BREN/WELD 
is rugged and highly efficient for use 
in almost every industrial plant, includ- 
ing automotive and aircraft—for both 
production and maintenance. Particu- 
larly desirable in construction work, 
automotive repair, on farms and in 
home workshops... Incomparable for 
shipyards and railroad shops. 


Once you try this compact, power 
packed arc welder you'll wonder how 
you've gotten along without its con- 
venience and wide range. See your 
dealer or write us direct for details of 
free trial offer! 


SALES DIVISION 


KASSON DIE & MOTOR CORPORATION 


Integrity Since 1919 
LONG ISLAND CITY 1, NY 









200 AMP. OUTPUT 


ARC WELDER 





én) 


& 


@ 


° 


Helmet attachment 
SIMPLE method for economically 


attaching a welding helmet to a safety 
cap is said to be embodied in this 
“two clips and Neoprene strap” de- 
vice. Installation of the “Speedy At- 
tachment” in the field is done quickly 
with a screwdriver or a coin. The 
weldor then can instantly attach or 
detach the cap which is 
“clipped” into the helmet under ten- 
sion of the strap. The Fibre-Metal 
Products Co. 


Circle No. 67. 


safety 


Spot welder 
SPECIFICALLY 


on heavier gages of mild steel, this 
new spot-welding machine neverthe- 
less is suitable for welding light al- 
When used with the firm's 
“Tempomat” synchronous time equip- 
ment, the spot welder is claimed to 
achieve excellent results in welding 
stainless and nimonic steels. 

The machine is fully automatic for 
both and repeat operation 
Welding speed on repeat is up to 100 
minute, Available with a 
choice of three throat depths 18, 
24, and 30 in. Phillips Electrical Ltd. 

Circle No. 68. 


designed for duty 


lov s, 


single 


spots per 


* * 


Welding compound 


ANTI -spatter welding compound 
“Protect-O-Metal” is 
manufacturer states. 


easy to use, 
Non-inflamma- 
ble and non-toxic, the compound is 
painted or sprayed on metal and 
wiped off after welding. Manufac- 
turer claims one thinned coat is good 
for several passes. This compound 
also prevents annealing and oxida- 
tion scale, fusion, and 
quiets the arc. Three grades meeting 
all are welding requirements are 
available. Cans have new labels. C. 
W. Smith & Sons 
Cirele No. 69. 


improves 





For more information 
use card on page 101 
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Welding builds it faster, 
lighter and safer... 





and RADIOGRAPHY 
checks each weld. 


I, swims. It climbs. It fights. It’s tough and solves problems that would make jobs like this 

trong. For, from stem to stern, this L. V. T L. V. T. virtually impossible 

is welded So weld shops, with small! operations or large 
Welding saves precious weight and countless are finding radiography valuable both for 

man-hours in construction. It avoids the rivets building reputations for good work and for 

and bolts which become as lethal as shell frag- expanding into new fields. If you would like to 


ments under shock 
With Radiography checking for soundness, 
welding continually finds new work to do 


explore how Radiography can help you 
increase your business, get in touch with your 
x-ray dealer. He'll gladly talk it over 


RADIOGRAPHY 


... another important example of photography at work 







EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N.Y. 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND.... 


— 


4 


: 


x 





When the problem is silver brazing AIRCOS!L is your answer! 


As a result of long research — and utilizing its many 
years of experience in all phases of metal working — 
Airco has developed a complete new line of silver 
brazing alloys, produced to Airco’s own high quality 
standards. These are AIRCOSIL Silver Brazing Al- 
loys and AIRCOSIL Silver Brazing Flux — two fine 
products “made for each other” to give you the best 
in silver brazing. 

You'll find that the characteristics of AIRCOSIL 
alloys and flux are equal or superior to that of any 
competitive products. AIRCOSIL alloys and AIR- 
COSIL flux embody all the properties that assure con- 


sistently economical production and quality results. 

Another innovation is that AIRCOSIL is available 
in avoirdupois weight — 16 ounces to the pound! 
Because industrial business everywhere is based on 
avoirdupois measures, this will save you complicated 
conversion time. 

Airco, as a leader in the field of joining metals, 
has prepared a 24 page booklet which discusses 
AIRCOSIL in complete detail. If time and quality 
mean money to you, we advise that you contact your 
Authorized Airco Dealer or write Airco direct for 
your free copy. 


Incorporated, with offices a 
dealers in most principal cities 





a> Air REDUCTION ehieine taeees 
Air Reduction Pacific Company 
A i Fo CoO yg ea ym A 
rco Company Internationa 
——) © 60 East 42nd Street e New York 17, N. Y. Foreign Subsidiaries: 


Air Reduction Canada Limited, 
Cuban Air Products Corporation 





Divisions of Air Reduction Company, 

















Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic 
chemicals © PURECO — carbon dioxide, liquid-solid (“DRY-ICE”) © OHIO — medical gases and hospital equipment © NATIONAL CARBIDE — pipeline 
acetylene and calcium carbide @ COLTON — polyvinyl acetates, alcohols and other synthetic resins. 
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AIRCO tips 
for silver brazing 
and heating 





Bulbous flame, separable type tip 
is used with 10” Flexible Exten- 
sion and permits forming tip and 
extension into any desired shape. 
Perfect for silver brazing inacces- 
sible joints. Style 9 is largely used 
in refrigeration industry and air- 
conditioning units. 


Three tube, three flame, bulbous 
tip. Style 736 is used where large 
amounts of heat are required for 
heating or brazing heavy copper 
sections. 


i 
&<% 
é 


Seven tube, multiflame tip as- 
sembly is adaptable for automatic 
brazing, light heating, and man- 
ual silver brazing. Style 737 tip 
with flexible tubes permits ingen- 
ious setups. 


Two flame, dual tube, bulbous. 
Annealed tubing is used for these 
tips. Style 728 can be bent to any 
desired shape for heating, silver 
brazing and welding operations 
of light sections. 











Write AIRCO 
for literature on these items 
VISIT 
BOOTH 
& 254 
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Weldor’s glove 
SPECIALLY 


tanned leather has extended 


designed 
welted 


greater ease in grasping, and more 
wearing comfort. Glove features seam- 
less palm, wing thumb, one-piece 
back with wool heat breaker. Singer 
Glove Mig. Co. 

Cirele No. 70. 


Blast cleaner 


pa 
TABLE-type airless blasting machine, 
called a “72-in. Wheelabrator Swing 
Table,” requires no pit at all for the 
abrasive hopper. The whole machine 
is built for floor level installation. 

The machine has a 40-in. work 
height clearance and is meant to han- 
dle a wide range of work, like that 
found in job shops. Intended for 
cleaning castings, forgings, heat 
treated parts, weldments, or stamp- 
ings, the table can hold either a few 
large pieces, or hundreds of small 
parts at one time. 

The 72-in. diameter plain work 
table is mounted on the door of the 
machine. When the door is opened, 
the table comes out into the room for 
ease in loading and unloading. When 
the door is shut, the table automatic- 
ally moves into the blasting zone of 
the machine and rotates the work 
under the abrasive blasts from a ro- 
tating, bladed wheel mounted in the 
cabinet roof. Centrifugal force alone 
propels the abrasive, with no com- 
pressed air needed. Blasting is auto- 


to enter the cabinet, manufacturer 
states. American Wheelabrator & 
Equipment Corp. 

Circle No. 71. 











glove of 


seams on fingertips for longer life, | 





matic, and the operator never needs | 











UNITIZED 
DUST 


‘CONTROL 





TORIT 
UNITIZED 
DUST CONTROL means each 


machine has its own custom- 
tailored dust collector designed 
to work specifically for that 
machine. There is no guess 
work, or average suction. 
Furthermore, dust control is 
provided only when that 
machine is running . . . there 
is no waste of power such as you 
have with centralized control 
when only a few machines are 
operating. This means better 
dust control at lesser operat- 
ing cost and less initial installa- 
tion cost. Get the facts now 
on how Torit will work 
better to... 
“CLEAR THE AIR”. 


See our catalog in 
Sweet's Machine Tool File, or write: 








| 
| 


MANUFACTURING CO. 


270 WALNUT STREET 
ST. PAUL 2, MINNESOTA 
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No single electrode is best 


b-mateh 





Here's a ‘‘cold’’ E-6012. De- 

signed for all position weld- 

ing with minimum penetra 

tion, maximum throot thick- 
ness. Performance is exceptional when 
fit-up is poor. . . bridges over, won't 
burn through. Operates much better on 
A.C. than ordinary E-6012 electrodes. 
Widely used for truck bodies, form ma- 
chinery, foundry equipment, storage 
tanks, etc. 
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for every job in AWS Class E-6012 


your electrodes 
with A. O. Smith’s 





| ECAUSE welding is A. O. Smith’s full-time 
business — because we constantly use every 
type of welding electrode right in our own shops 
— we know this for a fact: 
You can't handle every job in AWS Class E-6012 
with just one electrode. There's no one-shot cure-all! 


That’s why we give you the BIG THREE — 
three fine electrodes, each tailored to deliver top 



















This is a “hot E-6012 ... 
and fast. Designed for applications where the 


versatile, smooth 


upper end of the amperage range is employed. Weld 
Welder can 
SW-12 also works 
. . bridges across, assures a 


deposition is much faster than with SW-11. 
hold a close arc without sticking. 
well where fit-up is poor . 


good weld and won't penetrate through. 


Produced by welders for welders 


Because welding is our full-time business, we offer you 


the top line of welder-proved equipment and accessories. 
Everything from a-c and d-c welding machines to hel- 
mets and cleaning tools. 
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performance on different Class E-6012 jobs. 


A. O. Smith's BIG THREE lets you job-match your 
electrodes ... helps you pick the one that's exactly 
right for your particular operation. 

Check the details in this ad. Then, see your 
A. O. Smith distributor . . . or write direct. A. O. 
Smith Corporation, Welding Products Division, 

Milwaukee 1, Wisconsin. 





A ‘hot’ £.6012, con take 

from 30-40 more omperes 

than others. A general pur- 
pose high rutile type electrode for heavy 
production welding, where fit-vup is poor 
ond high ductility and mechanical prop- 
erties are desired. Built-in toughness is 
one ovtstanding choracteristic, Deposi- 
tion is extremely fost, physicals are ex- 
cellent. tt is highly recommended for 
horizontal single pass fillet work. 





Through research ...@ better way 





eo he @ 
COR P'O 8 BY tS oe 





WELDING PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
INTERNATIONAL DIVISION: MILWAUKEE 1, WISCONSIN 
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BUILD BETTER METAL OFFICE FURNITURE 








~Federal-) 


WELDERS 


SPECIAL WELDER COMPLETES 300 
9-PIECE DRAWER ASSEMBLIES PER HOUR 


Desk drawer units in the new General Fireproofing 
Generalaire” line of metal office furniture are 
assembled and welded on special automatic 
resistance welder designed and built by Federal. 


Nine separate parts are spot and projection welded 
in this machine to produce a complete drawer 
assembly. Dual shuttle fixtures are employed per- 
mitting maximum utilization of the welder. While 
one fixture is being loaded and reloaded at one end 
of the machine, the fixture on the opposite end is in 
the welding station. With an operator at each fixture 
loading station, a total hourly production of 300 
drawer assemblies can be obtained. 


Built-in rapid adjustment that will accommodate four 
different drawer sizes and “swing out” gun mounts 
for easy maintenance are two of the many features 
designed into this machine. It's another reason why 
Federal Stays — First in Resistance Welding. 


For further details write for special bulletin TD-22 or 
contact the Federal representative nearest you. 


*TM General Fireproofing 









yaTCO 


WARREN, OHIO 


PRESSES @® 


The Federal Machine and Welder Company 











Resistance welders 


NEWLY designed three-phase spot 
and projection welders are available 
in 50, 75, 100 and 150 kva at 50% 
duty cycle. The “SPT2” can be sup- 
plied from 18 to 48-in. throat depth, 
with an electrode force of 2,260 to 
4,000 lb (80 psi) dependent on 
throat depth. The “EPT2” can be 
supplied from 12 to 30 in. throat 
depth, with an electrode force of 
3,000 to 5,000 lb. Both series are 
standard, air-operated, press-type ma- 
chines. Sciaky Bros., Inc. 
Cirele No, 72. 


Helmet sweat pad 


THIS sweat pad has lamb’s wool ap- 
proximately 4 in. long and is fast- 
ened to the headgear by four snap 
fasteners. It can be used not only for 
welding helmets but also for scarfing 
masks, face shields and wherever the 
conventional headgear is used. Avail- 
able in two widths: 7% and 11% in. 
Sellstrom Mfg. Co. 
Cirele No. 73. 


oa * o 


Welder 


DESIGNED for small parts welding, 
this automatic machine can feed 
weld, form and cut-off 0.001 wire to 
precision specifications. The welder 
is especially suitable for welding 
whisker wires on diodes. Wire is fed 
directly from reel and welded to top 
or side of pin. Machine comes com- 
plete with capacitor discharge power 
supply. Tweezer-Weld (Federal Tool 
Engineering Co.) 

Cirele No. 74. 





For more information 
use card on page 101 
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Fillet made 
with ordinary rod, 
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Fillet made 
with ZIP-27, 





FACT 1: Westinghouse ZIP-27 electrodes give 50% 
more fillet weld feet per electrode. Slag easily removed. 
High speeds possible in skip and tack welding; also, 
ideal for “drag technique.” 


FACT 2: Westinghouse ZIP-27 strikes instantly. 
X-ray quality welds with ductility of 25-30% are obtained. 
Even inexperienced operators can make smooth, high- 
quality, balanced fillets with minimum spatter. 


PROVE IT TO YOURSELF! 


Write us on your company letterhead. Ask for free sam- 
ples ZIP-27 rod. Ask for free booklet, Westinghouse 
ZIP-27 Electrodes. Your copy will be sent by return mail. 
Or send coupon below. J-21866 


2K Powdered iron-coated electrode 
you can BE SURE.. iF its © 
Westinghouse 


- 
Westinghouse Electric Corporation 
Welding Division Buffalo, N. Y. 
| Send FREE ZIP-27 booklet 
Send FREE ZIP-27 rod samples 
| | Have welding specialist call 

| 

| 

| 

| 

| 

| 

! 


Name Title 
Company 

Street & No. 

City Zone State 
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(26) WELDING ARCS NEWS 


Nw 


FINGERTIP 
CURRENT 
ADJUSTMENT 








LARGE CURRENT 
SCALE EXPANDED 


SPECIAL RUBBER at Loe 


COIL-MOUNTING 





75 OPEN CIRCUIT 

VOLTS ON LOW RANGE 

MCVING-COIL 
DESIGN 


AUTOMATIC 
HOT-START* 


ARC 
STABILIZERS * 





CONVENIENT 
RANGE SWITCH 





REMOVABLE 


SIDE COVERS BOLT-TYPE 


TERMINALS 


“Improved Arc-perfermance Features, Available Optionally 


Check the G-E welding distributor near you... 


Aleb i 





Birmingh Alabama Oxygen, Young & indiana: Evansville—-Drilimaster Supply; Ft. Wayne, Mississippi: Greenwood—-Delta Oxygen Co.; Jackson 
Vann Supply; Mobile Turner Supply Indianapolis - Sutton-Garten; South Bend —— Perry Weld Jackson Welding & Supply 
ing Sales & Service 





Arizona: Phoenix Como 
California: fresno, Los Angeles, Ooklend, Secre 
San Diego, Son Francisco, Ventura Victor Ea 
Colerada: Bovider, Colorado Springs, Denver 


idated Welding Supply 

Mi ris K it Hoh ! ' upp! 
lewa: Des Moines Machinery & Welder St pore — ny one Welders Supply 
' Kenses: Wichito — Standard Products 


Mont + Bil Vall Wel | I 
Kentucky: Lovisville——Reliable Welding; Paducoh entene: Dilings yd elders Supply; Slings, 


Bozeman, Cut Bank, Glosgow, Greot Falls, Havre 


Fr. Collins, Ft. Mm Greeley, Lajunta, Longmon 7 
ollins organ, GO ’ ) ' Henry A. Petter Supply Kalispell, Miles City, Shelby, Sidney, Whitefish 
Pueblo, Sterling—-Hendrie & Bolthoff ° 
Lovisiana:; Alexandria, Shreveport Hughes Oxygen, Valley Motor Supply; Butte, Great Falls—Montana 
Connecticut: Hartford, New Nover Morris Compony New Orleans-—-industrial Air Products of the South Hordware 
Florida: Hollywood Florida Goo & Chemical , ad Weldin 
y orida " emica Maine: South Portland—Portiand Welding Supply Nebraska: Lincoln—Lincoln Welding & Supply; Omaha 
Georgie: Athens Welding Gos Products; Atlenta Maryland: Baltimore—Areway Equipment Scum iron 
Macon Welding Supply & Service; Augusto Marks M j 
assachusetts: Boston N England G-E Weld 
Oxnygen; Columbus-—Willioms Welding Supplies Soles Division 2a tied ad _ New Hampshire: Manchester, Nashua—Macleod Co 
4 t Produc 
Gainesville — Welding Gos ducts Michigen: Detroit, Soginaw—Welding Sales & En New Jersey: Elizabeth interstate Welding Supply 
idaho: Boise —-Gote City Stee gineering; Grand Rapids— Miller Welding Supply New Mexico: Albvquerque-——industria! Supply Co.; 
Wlineis: Chicago, Moline, Rockford Mechinery & Minnesota: Duluth-—W.P.AR.S. Mars; St. Poul-—Pro Hobbs-——-Western Oxygen; Los Cruces, Silver City 


Welder duction Materials Cer Parts Depot, inc. 











NEW G-E 295-amp a-c welder 
provides big-welder advantages at 


a small-welder price—only $237*° 


General Electric’s new 295-amp a-c welder brings you a 
versatile intermediate rating for: repair work and light 
production in job shops; industrial maintenance; tack 
welding and many other general-purpose jobs. It offers 
many benefits you would ordinarily expect only from a 
heavy-duty unit: 


75 OPEN-CIRCUIT VOLTS — means quick starts, arc stabil- 
ity, and use even with “tough” electrodes like stainless- 
steel and low-hydrogen. 


MOVING-COIL DESIGN 


provides pinpoint accuracy in 





current settings and resettings. Settings can be made in 
an infinite number of steps over a wide current range 
SPECIAL RUBBER COIL MOUNTING -reduces friction, 
wear; makes turning of current lever almost effortless 
UNIVERSAL BOLT-TYPE TERMINALS located at the base 
to eliminate nuisance and hazards of dangling leads 
CONVENIENT RANGE SWITCH permits quick moves from 
high to low settings without unplugging leads 

For details, ask your G-E welding distributor for bulletin 
GEC-1305. General Electric Co., Schenectady, N. Y 
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EACH SIDE COVER LIFTS OFF easily, with 





removal of only 3 screws. And no 
parts are attached. Simple inside con- 
struction can be serviced quickly. 


New York: Buffalo Welding Equipment Soles; New 
W eld-Arc Soles and Supplies; Syracuse 
Welding Engineering & Equipment 


York City 


North Coroline: Chariotte-—Disie Gases; Gastonia 
Gastonia Motor Parts 

North Dekote: Bismarck, Fargo —Acme Welding Supply 
Obie: Akron, Cincinnati, Cleveland, Columbus, Dayton, 
Mansfield Burdett Oxygen; Toledo -Odland tron 
W orks; Youngstown —Arceway Equipment Co. 
Oklahoma: Okichoma City--Hooper Supply; Tulse 


G-E Welding Sales Division 

Eugene, Portlend-——-J. E. Haseltine; Medford, 
industrial Air Products 

Philadelphia, 


Oregon 
Portland 
Pennsylvania: Allentown, 
York Arcway Equipment 


Pittsburgh, 


Sevth Cereline: Columbic, Greenville 
Products 


Welding Gos 


AUTOMATIC HOT-START provides an extra surge 
of current when electrode touches the work. Arc 
striking is instant; sticking is reduced. Result: weld- 
ing speed is increased and weld quality improved. 


**Mirs. suggested resale price. Slight additional csorge for freight west of Mississippi and Florida 


GENERAL @@ ELECTRIC 


his convenient location means fast 


Sevth Dekota: Deadwood Hendrie & Bolthoff; Lem- 
mon-—-Valley Motor Supply Co 





- Washington: Seattle, Spokane Jj. f Haseltine 
: Chott go, Knoxville, Nashville —W eld Seattie, Spokane, Yakima industrial Air Products 
ing Gas Products; Memphis Delta Oxygen 
West Virginia: Bivefieid Bivefield Supply, Charies 
Texas: Abilene--M&M Welding Supply; Alice, Corpus ton-—Virginian Electric; Huntington, Logen Leger 
Christi--Crane Welding Supply; Alpine, Ei Paso, Hardware & Supply 
Marfa, Pecos-—Car Parts Depot; Amarilio —W elding 


Equipment & Supply; Beaumont 
Brownsville, Harlingen--Acetylene Oxygen, Dalles 
Hill Equipment & Supply; Houston-G-E Welding 
Sales Division; Lubbock—-W elders Supply of Lubbock; 
Midiand-—-West Texos Welders Supply; Odesso, 
PecosWestern Oxygen; OrangeMarine & Pe 
troleum Supply; Pecos-Welding Supply Co. Plein 
view--Plains Welding Supply; Sen Angelo South 
western Welding Supply; Texorkanao—Hughes Oxy 
gen, Wichita Falls McGinnis Welding Supply 


Beaumont Oxygen; 


service 


Utah: Salt Lake City The Galigher Co 


Wisconsin: Milwaukee 
Wyoming: Cody, Lovell 
Alaska: Anchorage 
Canede: Toronto 


Guem: Agana 
Equipment Co 


Hewell: Honolulu 


WIDE CURRENT RANGE spans 25 to 
295 amps. Permits wide applica 
tion. The low end of the range 
is expanded for fine accuracy 





Machinery & W elder 
Valley Motor Supply Co 
Northern Supply 

Canadien GE 


industrial Alr Products Div. of teland 


American Factors, ltd 
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saves you money 
Norris-Thermador deep-drawn 
cylinders are curled under to form 
a heavy-duty built-in rolling 






surface that is even, strong, and 
permanent. You save because there is 
no rolling ring to lose or dent. Cylinders 
stand together evenly in transit 

Further economies: cylinders are up to 
10% lighter and fill faster than other 
monolithic filler type cylinders. And with 
Norris-Thermador’s vast plant in the 
deep-water Port of Los Angeles, 


' ' you save on overland freight 
Le 
iy 
ate .-) rid 


precision-made 

An exclusive and extreme ly accurate cold draw 
process keeps shell weight to a constant 

thickness — with maximum thickness and 
strength in the cylinder shoulders. Excess 

weight is eliminated. In addition, all welding is 
X-ray controlled. Norris-Thermador cylinders 
meet or exceed ICC specification 8. (Cylinders are 
also made to Canadian Board of Transport 
Specifications. A disinterested inspection agency is 
available as required for these cylinders. ) 






Acetylene Cylinders from 10 to 300 cubic foot capacity 


early shipment 
Write or wire for specifications on all sizes. Cable : NORTHERM 





Ask about precision-made Norris-T hermador medical 
cylinders for oxygen, nitrous oxide and other medical gases. 


NORRIS-THERMADOR CORPORATION 
5215 South Boyle Avenue, Los Angeles 58, California 


Please send me illustrated cylinder specification sheets. 
Nome 


Address - 





City . Zone___State__ 


WE-355 3-984 





Welding stand 


VERSATILE stand saves time when 
used as base for welding or assembly 
fixtures. Support beam, rubber-shock 
mounted to absorb vibration, carries 
heavy loading and can be cam-locked 
anywhere on upper or lower frame. 
Vibration-free bolting locks stand to- 
gether. Feet adjust for level surface 
and wheels can be attached. Attach- 
ment is available for remote control 
switching and a power outlet is pro- 
vided for a work light. Stand has two 
sizes (26 by 26 in. and 26 by 4 in.) 
and two heights (25 in. and 32 in.). 
Sturdi-Bilt Steel Products, Inc. 
Cirele No. 75. 


* 7 . 


Mig welding wire 
“MICROSTEEL” is the name of 
“Microspooled” carbon-steel welding 
wire for use with Mig (metal inert- 
gas) welding processes. This elec- 
trode wire is said to be microfinished 
and precision spooled to effect flaw- 
less welding of mild steel. Weldrod 
Co. ; 
Cirele No. 76. 


* + * 


Isotron 


“IRIDIUM Isotron” is used for re- 
mote handling of iridium 192 in in- 
dustrial radiography. Sources up to 
75 curies can be exposed at distances 
up to 50 ft. from operator. The iso- 
tron was specifically designed for 
shots inconveniently handled by X- 
ray equipment. The construction of 
the isotron and the method for chang- 
ing sources is said to eliminate main- 
tenance in this equipment. The ma- 
chine is portable, weighs only 125 lb 
and requires no power. Exposure 
times comparable with those for X- 
ray are obtainable, it is claimed. The 
Gamma Corp. 
Cirele No. 77. 


a . ” 
Temperature indicator 
“TEMPIL” pellets, liquid tempera- 


ture indicators, are now available in 
125 and 475 F. Pellets can be had in 
1214-deg steps from 113 to 400 F, 
in 25-deg intervals from 400 to 550 
F, and in 50-deg steps from 550 to 
2,500 F. Tempil Corp. 

Circle No. 78. 
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UNIONMELT Welding Solves ~~ 





Power 


“Impossible” Casting Job... <j,2° ~ 


UNtonMELT welding solved the problem when a manu- 


facturer was unable to make one-piece castings of com- 
pressor cylinders used in gas line pumping stations 
ott el 


welding methods proved too slow and costly 
‘IONMELT welding cuts 40 hours in production time, 
ind produces high-quality welds that easily withstand 
pressure of 750 lb. per sq. inch. 
lhe 42-in, diameter cylinder is cast in two halves, and 
in internal piston bore with surrounding suction 
i 


| exhaust chambers . . . The 2'4-in. thick piston walls 


-in. thick outer walls of each half are aligned and 
LU NIONMELT welded. 


Like many other products throughout industry, these 


cylinders are being fabricated faster and more economi 
cally than ever before, because UNtoNnMELT welding offers: 
@ Higher welding currents than other welding processes 
... Up to 4,000 amperes .. . Joins metal of any thickness 
@ Greater economy—'% to % less welding wire... Also 
uses larger-diameter, less-expensive wire. 

@ Use of any power supply 
tial. . . With c.p., 
constant are voltage 
controlled, 


a.c., d.c., or constant poten 
no control is necessary to maintain 
welding is fast and more easily 


Start saving now—call your local LINDE representative 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30> Ff 


East 42nd Street ucC) 
Offices in Other Principal Cities 
) Canada: DOMINION OXYGEN COMPANY 
n of Union Carbide Canada Limited, Toronto 


New York 17, N. ¥ 


The terms “Linde” and “Unionmelt” are registered 
trade-marks of Umon Carbide and Carbon Corporation 
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for more information and ask for Form 7942, “Modern 
Methods of Joining Metal 
@ 
Trade-Mark 
~K. 














A STANDARD T-W 
RESISTANCE WELDER 








Versatile uses; prompt delivery; 
lowest price. 


OR A STANDARD 
WELDER MODIFIED 







Special tooling; mechanized load- 
ing and unloading; increased produc- 
tion; low cost re-tooling. 














OR A SPECIAL 
WELDER DESIGNED 
FOR YOUR WORK 






Volume production at 
lowest unit cost. 










Resistance Welders Since 1898 


$ TAYLOR: 


Sales and Service 


CHARLOTTE 
CHICAGO ¢ CLEVELAND « 
DAYTON «© DENVER « 
LOS ANGELES «+ 
PORTLAND, OREGON + 
$¥, LOUIS © STAMFORD « WASHINGTON R 
OAKVILLE AND WINDSOR, ONTARIO 


THE TAYLOR-WINFIELD CORPORATION 


¢ CHATTANOOGA 








DALLAS 
DETROIT 








PHILADELPHIA 










SEATTLE 





WINFIELD 


WARREN, OHIO 


e « 
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Metal-cutting tool 


FACILITY in cutting stainless steel 
up to 18 gage, milder steels and other 
sheet stock up to 16 gage, is aim of 
cutting tool “Nibbler,” according to 
the manufacturer. It is also handy 
for cutting unusual shapes. Using a 
punch and die action, the “Nibbler” 
removes a tiny slug of metal with 
each cutting stroke, making all cuts 
clean and minimizing scratches, 
scuffs, flaking and chipping. Fenway 
Machine Co. 
Cirele No, 79. 


A * - 


Hardfacing electrode 
IMPROVED 


provides a 


hardfacing electrode 
tough, longer-wearing 
buildup for worn parts, claims this 
manufacturer. Also, new alloy bal- 
ance is said to permit a smoother 
flowing deposit when rebuilding. De- 
signed primarily for oil-field hard- 
facing applications, the “No. 7” 
electrode is especially suited for re- 
building equipment requiring high 
resistance heavy impact, severe 
abrasion and shock. 

Application is by electric arc only. 
Rockwell C is 54 to 57 with high red 
hardness, Available in two sizes only 
in. 


to 


3/16 and 4 Vir-O-Col-Alloy 
Co., Ine. 
Cirele No. 80. 


Are-melting furnace 


MULTIPURPOSE inert-atmosphere, 
arc-melting furnace can handle such 
ordinary metals as copper and iron 
or material previously considered too 
refractory for commercial produc- 
tion—chromium, tantalum, tungsten, 
titanium, zirconium. The furnace 
makes use of direct current and a 
non-consumable electrode. 
Electric Co. 
Cirele No. 81. 


General 
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2 ho 





for accurate 


tidttetnsd exten Guttnaliae selective 

at ends of rocker orm. SECON DS hardening 
of this 
rocker arm 


...using a Lindberg 50 KW High Frequency Unit 





In Detroit, a leading manufacturer and push rods. A sharp cutoff of the 
of prestige autos increased produc- hardness is necessary because the 
tion of rocker arms 300% by switch- center hole must be kept soft for 
ing to a Lindberg 50 kw high fre- further machining. 
quency unit with a new work fixture. Lindberg high frequency units 
Production is now 1550 per hour... give continuous 24 hour a day opera- 
with no rejects due to unit failure. tion with a maximum of dependabil- 
Selective hardening of these pearl- ity. If you have an induction heating 
Visit Lindberg ot ASTE Show, itic malleable iron rocker arms pro- application, you'd do well to talk 
Booth 666, and at ASM Western . . . ° , : 
Metol Exposition, Booth 334 vides wear resistance from valves things over with a Lindberg engineer. 


LINDBERG Pe ema reenueney onncion 


Lindberg Engineering Company *« 2477 West Hubbard Street *« Chicago 12, Illinois 
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UNITED'S 
PHOSON 
BRAZED 
JOINTS 








for Pressure Piping 
Mean Continual 


Trouble-free Operation at 
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PROVE PHOSON IS BEST 
FOR YOUR JOB — 
LARGE OR SMALL! 

Contact your UNITED 


Welding Supply Distributor 


UNITED 


AND SUPPLY CORP 
Brazing Alloy Division 
* OFFICES IN PRINCIPAL CITIES 


PROVIDENCE 7, &. | 






Ask to see the 
Wire color film “When Metals 
ore Grared”’. Write for show 
ing dates and literoture 


new United 
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Typical Manhattan House Brazed Joint 


New York Life Insurance Co.'s 
Modern 20-Story Apartment 
in New York City 


Here is proof positive of PHOSON’S 
dependable, low-cost efficiency ! 
Engineering specifications for Man- 
hattan House specified all joints be 
brazed between copper tubing and 
threadless wrought copper fittings and 
cast bronze valves for the forced hot 
water heating system to be operated at 
115 PSI at a temperature of 240°. 
Brazed joints were specified to assure 
strong non-corrosive permanently safe 
construction . . . and PHOSON was 
specified because it had the highly de- 
pendable physical properties so neces- 


sary and the joints could be brazed 


rapidly and at low cost! 


WIRE 


Seno FoR sreciaL 
PHOSON ro.ose 
NOW | 








Soldering tool 


“ZEVA” electric soldering tool is 
available in 16 styles covering range 
of 30 to 800 watts. Built-in heating 
element, hermetically sealed in cast 
aluminum, is said to last as long as 
tool. Inner surface of element hous- 
ing is heat-proof and non-corrodible. 
Copper tip is instantly adjustable by 
eccentric lever. Paul C. Roche Co., 
Inc. 
Cirele No. 82. 


. * * 


Stud welding 


TIMING is carried out by means of 
a cartridge placed at end of stud in 
new method of stud welding. This 
does away with additional equipment 
usually necessary in conventional 
stud-welding practice, according to 
manufacturer. Special studs are not 
needed with the new process—normal 
ones, treated or not, including black 
studs, may be employed. 

Welding gun is also of simple de- 
sign. It contains only a spring for 
pressing stud holder against the weld 
piece. It can be operated on a-c mains 
and can be used with standard weld- 
ing transformers. Phillips Electrical 
Lid. 

Circle No. 83. 


* ~ * 


Soldering oven 


RADIANT oven for continuous pro- 
duction soldering utilizes the high 
intensity radiation of “color-blind” 
far-infrared electric radiant heaters. 
A stainless steel conveyor belt with 
five speeds available passes work 
through the oven. The work passes 
under the radiant heaters and comes 
out soldered. 

In addition to variable conveyor 
speeds, elevation of the heaters is 
easily changed to vary the distance 
from the work. Operating heat can 
be maintained through short non- 
working periods by the use of one 
heater. Electrical Industries. 

Circle No. 84. 





For more information 
use card on page 101 
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the only all position iron powder 


low hydrogen electrode... 


Ag 


e X-ray quality weld metal. 



























¢ No starting porosity. 


* More pounds of weld metal per 
electrode used. 


e Outstanding physical properties. 


e Smooth, uniform weld bead in 
all positions. 


¢ No moisture pick up. 





ATOM @ ARC is available 
in the strength levels and 
chemistry of the following 
AWS grades: 
7016 
BOI6N (3'2% Ni.) 
BO16CM (114% Cr., 
Ya%o Mo.) 
9O16CM (2'4% Cr., 
1% Mo.) 
10016MM (1.70% Mn., 
40% Mo.) 











j 
Alloy 


Rods 
Write today for the complete story on new 


) 
ATOM @ ARC... the finest iron powder low hydrogen electrode made. 0, LS . oO 
. 
General Offices and Plant Pacific Coast Sales Offices and Plant ( 
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Lincoln Highway West 750 Lairport Street 
YORK 2, PENNSYLVANIA EL SEGUNDO, CALIFORNIA 
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“aeons 
0 4 NEEDLE VALVE 
+ FREE-FLOW FLAME ADJUSTMENT 
“o” RINGS MIXING CHAMBER 





s 
MANY OTHER QUALITY FEATURE 






Model WG-25 
Welding Torch 






get these 
plus values \ 





SF 


WELDING TORCHES 


An outstanding all-round performer 
New “O” Ring Assembly permits fast change from welding to cutting attachment. 
Hand tightening alone gives perfect, gas-tight seal 
Gasweld Needle Valve Adjustment eliminates possibility of flame fluctuation 
even when torch is bumped or jarred. Famous Free-Flow Mixing Chamber 
minimizes flashback 


Solid seamless ribbed brass handles, precision-balance and rugged, long-life 
construction are other quality features that make Gasweld your best torch buy. 


See the Model WG-25 and the complete line of Gasweld torches 
\ at yout dealer's, Or write for full information. 





VISIT US AT 
BOOTH 125 
FREE CATALOGS .s 


© 


MUNICIPAL AUD. 
Kenses City, June 6-10 


LIQUID manufactures a complete line of 
both Gas and Arc welding equipment 
and supplies. Send for your Gasweld 


and Arc Welding catalogs today. 














LIQUID also produces Oxygen, Acetylene 
and other commercial gases including CO2 
in all its forms ~ Gas, Liquid and Solid 
(dry ice) for industrial use. 


™ LIQUID 





CARBONIC CORPORATION 


industrial Ges Division 


3100 South Kedzie Ave., Chicago 23, Illinois 
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NEW PRODUCT BRIEFS 





Improved “Mineralight” (black 
light) unit is designed for use in 


difficult inspection procedures and in 

flaw detection as well as other opera- 

tions. Ultra-Violet Products, Inc. 
Circle No. 85. 


o a * 


Air filters are for removal of water, 

dirt and pipe scale from compressed 

air lines, thus give protection to air- 

operated instruments, tools, cylin- 

ders, etc. Generant Engineering Co. 
Cirele No. 86. 


¥ * * 


impact wrench, called “Speed. 
Wrench No. may be adapted 
for driving square end taps, round 
shank drills, reamers, wire 
and other accessories. Thor 
Tool Co. 

Cirele No. 87. 


55, 


brushes 
Power 


‘ “ & 


Two new polishing oils, called “Ex- 
celene NF” for nonferrous metals, 
when applied to abrasive belts, are 
said to reduce loading, give them 
longer life and aid in faster grinding 
and improved finishes. D. A. Stuart 
Oil Co., Ltd. and Minnesota Mining 
& Mig. Co. 
Cirele No. 88. 


* * a 


Design improvements in the “880” 
series of hand and foot valves are 
now incorporated in the operating 
mechanisms of both the three-way 
and four-way models. Ross Operating 
J alve Co. 

Cirele No. 89. 


* * * 


Alpha -beta- gamma survey mete 
“SU-14” is a lightweight, portable, 
waterproof instrument for use both 
as a radiation dosage rate meter and 
as a monitoring instrument. 7'racer- 
lab Ine. 

Cirele No. 90. 


mn ” * 


Full-strength grip is assured by a 10- 
threads-per-inch “Acme” screw from 
zero Closing to the full opening of 
7 in, (9 in. when used as a C clamp) 
in new low-cost vise for home, garage 
or shop. Amercian Machine & 
Foundry Co. 
Cirele No, 91. 


. * * 


Lifting magnet weighs only 3,400 lb 

and is designed especially for use 

with mobile or overhead gantry 

cranes. The Ohio Electric M/g. Co. 
Circle No. 92. 
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YOU GET INTANGIBLES, TOO—atM&T 


4 
4 
EXPERIENCE — Your M &T representative is a seasoned, 
practical welding engineer 


CARE — eager and able to meet your welding needs 
and consult on your welding problems 


SERVICE — promptly and efficiently. 


— for a complete line of materials, accessories and equipment 
— for a dividend of experience, care and service 





THERMIT WELDING 
"METAL & THERMIT CORPORATION METALS aad ALOE 
100 Eost 42 Street © New York 17, .N. Y. CHEMICAL and ANODES for Electrotinning 
MUREX ELECTRODES * ARC WELDERS + ACCESSORIES CERAMIC OPACIFIERS 
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NEWS eo cee « from page 6 


merly included the responsibilities 
now allocated to the Electro Minerals 
Division, will be designated “The 
Bonded Abrasives Division”. It will 
specialize in manufacture and sale of 
grinding wheels, 
and other bonded abrasives which in 
clude over 30,000 standard 
each year, 

Other officers 
George R. Rayner, Jr., sales man 
ager, and D. Vanderhoek 
manufacturing manager. Joseph J 
Forrester will be manager of product 


sharpening stones 
produ ts 
appointed were 


~orve 
Ce rye 





LAY OUT ANY PIPE JOINT, 
SHOWN BELOW, on any 
size pipe from 11/2" to 48" 


ewe 





Mark Structurals 
Adapter for marking structur 
al angles included with either 
model of the Contour Marker 








BOYCE CENTERING HEAD 24° RADIUS MARKER 

is folding compass of Dural 
aluminum, Folds to 9%" 
pocket size; weighs 8 oz. 


marks center line at any de 
gree of angle on pipe, shaft, 
tube. Leveling gauge on dial. 


Marker 


and acetylene gas because 


[wo Sizes: Standard, for pipes 1/2” 
dia.; Jumbo, for pipes 16” to 48”. 
book included. Belt case available. Write for 
information, 


Sold by 


engineering; Harold L. Schmidt will 
be works manager of the 
Falls plants of the new division, and 
Elmer E. Howard, manager of the 
Vancouver plant. 

Facilities and personnel included 
in the new division are the silicon 
carbide furnace plant, fused alumina 
furnace plant, 
powder proc essing fac ilities, and the 
storage and auxiliary equipment at 
Niagara Falls, the silicon carbide fur- 
nace and crushing plant in Van- 
couver, Wash., together with the com- 
installa- 


Niagara 


abrasive grain and 


panys employees at these 


tions, 


LAY OUT ANY PIPE JOINT 


The proven, fast easy way 


IN LESS THAN 5 MINUTES you can lay out 
a Y,aT,anL or any angle joint with a Contour 
IT’S EASY and absolutely accurate; it 
is calibrated in both degrees and pitch. Just set 
the angle and with a smooth swing of the Con- 
tour Marker’s soapstone point you are ready 
to cut! You save “man hours” as well as oxygen 


“cut and try” 


methods are eliminated. 


to 18” 
Instruction 


welding supply dealers everywhere. 


CONTOUR MARKER CORP. OF CALIFORNIA 


1843 East Compton Boulevard, Compton, California 





PIPE FLANGE ALIGNER 

expands and centers inside 
pipe to align flange for weld- 
ing. For any pipe dia. 3" to 12” 


THE Original CONTOUR MARKER 


RACY PROVED BY TEN YEARS OF 
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SERVICE TO WELDERS 





Nelson Stud Welding Photo 
Stud welding improves 
baling machines 


Extensive use of stud-welding 
equipment in fabrication of Ameri- 
can Baler Co.’s new vertical waste 
balers is said to have contributed 
improved appearance and substan- 
tially reduced machining and assem- 
bly costs. The threaded studs being 
installed in the operation pictured 
above are used to fasten wooden 
boards to the machine base, a meth- 
od which is also followed in fabricat- 
ing and assembling the platen. One 
man can handle this assembly work. 

Granular flux-filled studs are also 
used in attaching structural mem- 
bers, guides and other components 
to the side panels, resulting in a mini- 
mum of exposed fasteners. American 
Baler is located in Bellevue, Ohio. 


Welded aluminum sleds 
pass rigid Arctic test 


BuILt entirely from welded and rivet- 
ed aluminum alloy, a new type of 
sled was tested under actual working 
conditions by a British expedition, 
which returned to England two months 
ago after a three-month visit to the 
Arctic. 

Three sleds were built—one 12 ft 
long and two 8 ft long. Both edge 
stiffeners and hooks were welded to 
the main shells; the runners were riv- 
eted. All three sleds were 2 ft wide 
and 8 in. deep. The “boat” shape of 
the sleds enabled the party to melt 
snow in them, thus making it easier 
to obtain quantities of water. 


* . * 


Computing service has 
applied-math group 


Mathematical Computing Service, 
Brooklyn, N. Y., which performs ser- 
vices for industries desiring engineer- 
ing calculations in metallurgical en- 
gineering, has established a new 
group devoted exclusively to applied 
mathematics. 
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DOWNHAND WELDING of huge weldments at the S. Morgan Smith 
Co. is made easy by automatic Worthington welding positioner. 





W ’ Handling 64,000-lb weldments was the problem facing 
OF S engineers in the S. Morgan Smith Company plant in York, Pa. 
Correct positioning of pieces this big would be exceptionally 


expensive if ordinary methods were used. 
large st So this leading turbine manufacturer turned to Worthington 
for help — and got the world’s largest welding positioner. 
Idi The extra capacity of this Worthington Model 600 Posi- 
we Ing tioner (it’s designed for loads up to 50 tons) is matched by 
many other Worthington “extras”. Worthington’s top-notch 
it] field service and creative engineering background are more 
posi loner reasons why the important positioning jobs — large and small 
— go to Worthington. 
Write for Bulletin R1700S11 today. Worthington Corpora- 
tion, Positioning Equipment Division, Harrison, N.J. v5. 
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© Heating time for 
assemblies is 25 seconds. 
Production per 8-hour 
shift is 1500. Assemblies 


> 


“ 


are tested to 4000-Ib. pull. 


Brazing with the low-temperature sil- 
ver alloys EASY-FLO and SIL-FOS, 
supplemented by a fast beating 
method, and a set-up that promotes 
fast handling — that’s the ABC of 
economical metal joining. An effec- 
tive example is the job pictured, 
courtesy of Zatko Metal Products Co. 
of Euclid, Ohio, large-scale manufac- 
turer of stamped one-piece pulleys. 


1) One girl slips pulleys onto shafts 
and applies HANDY FLUX. The 
other puts a ring of EASY-FLO 45 
wire on top of each assembly. 


on) Assemblies with preplaced alloy 
rings, are put in fixtures which 
accurately position pulleys, and are 
brazed automatically by induction 
heating. 







Virginia tunnel lining 
contract to Baldwin 


Baldwin-Lima-Hamilton Corp., Ed- 
dystone Division, Philadelphia, has 
been awarded a contract to furnish 
6,900 ft of double-wall steel casing 
for the underwater part of the new 
tunnel-bridge crossing at Hampton 
Roads, Va. The crossing will stretch 
some four miles across the Roads 
from Willoughby Spit, near Nor- 
folk, on the south shore to a point 
near Hampton on the north shore. 
It is scheduled for completion late 
in 1957. 

The sub-contract for the tunnel lin- 
ing calls for twenty-three 300-ft sec- 
tions. The outer, octagonal-shaped 
wall of each section will be 37 ft 
across flats, and the inner circular 
wall will have a 33-ft diameter. 

These massive sections will be 
fabricated by Baldwin’s Large-Weld- 
ment Department and then launched 
nearby into the Delaware River. 
From here they will be towed via the 
Delaware River, Delaware-Chesa- 
peake Canal, Chesapeake Bay and 
Elizabeth River to a “shape-up” sta- 
tion at Lamberts Point, Norfolk, 
about five miles from the tunnel site. 
For this type tunnel construction, the 
sections will be lined with concrete, 
floated into position, sunk, and 
locked into place in a dredged trench. 

Baldwin’s Weldment Department 
will make special press dies and 
welding fixtures to form the steel 
plate and hold it in position for 
fabrication of the liner sections. 


* ad * 


Huge metal-treating furnace 
begins operation 


A new drop-bottom, metal-treating 
furnace, said to be the largest of its 
type, began operation recently at 
Metallurgical, Inc., Minneapolis. The 
furnace, especially designed by Loftus 
Engineering Corp. (to vertically heat 
treat extra long parts), hardens, an- 
neals, stress relieves and normalizes 
steel and aluminum, Controlled endo- 
thermic or neutralene atmosphere is 
claimed to insure bright work and 
eliminate scaling. 

Three chart-type recording instru- 
ments control the furnace tempera- 


ture within plus or minus five degrees 
to 2,200 F. Distortion is kept to a 
minimum by vertical heating and 
then quenching in a 22-ft deep tem- 
perature-controlled, agitated salt bath. 
It has been found that the hot-salt 
quench reduces distortion up to 90% 
compared with conventional oil 
quench. Because of its ability to min- 
imize distortion, the furnace is al- 
ready handling large aircraft parts int 
production runs. 


GET THE FULL EASY-FLO AND SIL-FOS STORY 


It’s all in the profusely illustrated BULLETIN 20 
— including useful pointers about joint design 
and fast, low-cost production methods, Write for 
a copy today. 





ances and PAntt 

HANDY & HARMAN 22205 

General Offices: 62 Fulton $1., Mew York 38, N.Y. to 7, ac 
DISTRIBUTORS IM PRINCIPAL CITIES 
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Easy Repair Welding—<A bus company builds up worn 
valve seats of old engines with NI-ROD® electrodes. The 
company’s 


maintenance chief says welding cast iron 
with NI-ROD is quick and easy. Cuts costs, too. 





Valve Seat built up with NI-ROD is remachined, Then 
it’s as good as new! Thanks to NI-ROD’s operability it is 
easy to get sound machinable welds in cast iron... even 
for welders of limited experience. 





Easy Production Welding—For a shake-out deck, a 


Michigan foundry joined heavy Ductile Iron sections with 


NI-ROD “55° electrodes. The foundry welded Ductile 
Iron to itself and to steel framing with NI-ROD “55”. 


Here’s a close-up of the NI-ROD “55” weld joint in the 
two main deck castings. No preheat or postheat was used, 
Yet the weld is crack-free, despite terrific battering 

proof you get sound welds easily with NI-ROD “55"! 


“Cast iron” proof that Ni-Rod is 
the easy way to weld cast irons 


I'ry these companion nickel alloy electrodes. Prove to 
yourself how NI-ROD and NI-ROD “55” simplify all cast 
iron welding. Order a 5-lb. trial package from your sup 


5/32-inch and 3/16-inch 


plier §/32-inch, 1/8-inch, 


diameters. 


And write Inco for the latest booklets on NI-ROD and 
NI-ROD “55”. They will show you some of the many types 
of cast iron welding where these two electrodes prove so 
Suct essful ee help you dec ide whic h to use ina wiven job. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 





INCO, Welding Products 
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Electrodes - Wires - Fluxes 
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NO 
MATTER 
WHAT 
METALS... 


SILVER 


there’s a GB 


silver brazing 
alloy and flux 


olasleliatehitelamiite hi 


will Steed 


Ovo 


Soviets prepare pipe for 
welding mechanically 


TRIMMING and cutting of edges of 
pipe-section seams and steam-tank 
seams, before welding, is done by a 
newly developed machine in the So- 
viet Union. The new method, de- 
scribed in the Soviet magazine Ener- 
getic, employs a machine to smooth 
pipe seams to closest tolerance, in or- 
der to achieve straight seams before 
welding. 

A lathe mechanism weighing 23.2 
lb is pushed over a pipe section’s end 
and there screwed tightly. A screw 
system automatically centers the pipe 
inside the cutting head. The tool con- 
sists of a circle gear at the free end of 
the head, where a side pinion is in 
mesh with the gear. The pinion is 
driven by a 1.2 kw motor of 900 rpm. 

Pinion, drive shaft, and electric 
motor are mounted to a solid base. 
When turning on the engine, the pin- 
ion drive turns the circle gear by 
means of the pinion. Attached to the 
support of the stationary parts is a 
two-blade steel cutter etching off pipe 
material while the gear system ro- 


COPPER 
BRASS 
STAINLESS STEEL 
BRONZE 






tates the pipe section. The first cut- 
ting steel is used for straight cutting, 
the second, the “phase cutter,” is set 
at a 35 to 40-deg angle. 


Every day more and more fabri- 
cators are learning that GB Sil- 





STEEL 
NICKEL 


CHROME ALLOYS 


GOLD 
TOOL STEEL 
CARBIDE 
INCONEL 
ETC 


Sy 


GB FLUXES 





The physical properties and 
eppearance of a b d joint 
are controlled to alarge degree 
by the flux which is used. For 
this reason it will pay you te 
teom-up GB Flux with O68 Sil- 
ver Solder — they were devel- 
oped to produce maximum 
results when used together 











ver Solder with GB Flux makes 
an unbeatable production team 
for low temperature brazing. 


From the GB line of six standard silver solders 
you can select the one which will fully meet 
your production specifications. Yes, with 
GB Silver Solders you get sound, low-cost joints 
on virtually any ferrous or non-ferrous metal. 


GB Standard Silver Solders: 


GB No. 50 Silver Solder, melting range 1160-1175°r 
GB No. SON Silver Solder, melting range 1240-1260°F 
GB No. 45 Silver Solder, melting range 1125-1145°F 
GB No. 41 Silver Solder, melting range 1125-1160°F 
GB No. 35 Silver Solder, melting range 1130-1270°F 
GB No. 31 Silver Solder, melting renge 1130-1300°F 


For special jobs where special silver solders are 
required, GB offers you competent technical 
assistance, backed by over 80 years of experi- 
ence in alloying and refining precious metals. 





GB DATA BOOK 


Here's real factual data on all 
of the important phases of low 
tempereture brazing. You can 
get @ free copy from your GB 
Distributor — Write us and a 
copy will be forwarded to you 


GOLDSMITH BROS. SMELTING AND REFINING 


1304 W 


Suppliers of Precious Metals t 





59th Street, Chicago 36, Hlinois 


In Justry Since 1867 






” i . 


Pennsalt opens new chemical 
specialties plants 


Pennsylvania Salt Mfg. Co., Phila- 
delphia, recently opened a new plant 
at Delaware, Ohio. The plant, Penn- 
salt’s 13th production facility, is a 
component of the firm’s Chemical 
Spec ialties Division. A similar in- 
stallation at Chicago Heights, IIL, was 
just completed. 


Nelson Stud resumes 
western operations 


The Nelson Stud Welding Division, 
Gregory Industries, Inc., Lorain, 
Ohio, has resumed limited stud man- 
ufacturing operations at its western 
regional headquarters in San Lean- 
dro, Calif. The move is intended for 
greater efficiency in filling orders for 
special studs not readily available in 
warehouse stocks. 


New office of ASEE at 
Urbana, Il. 


The office of the American Society 
for Engineering Education has been 
moved to the University of Illinois. 
This was occasioned by the appoint- 
ment of a new secretary, Professor 
W. Leighton Collins, whose address 
is: ASEE, University of Illinois, Ur- 
bana, Illinois. 
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Plastic resin compounds 
manufactured by new firm 


Formation of a new company, The 
Permagile Corp. of America, New 
York City, to manufacture and sell 
new type plastic resin compounds, 
was announced recently by Dr. J. A. 
Neumann, president of the American 
Agile Corp., Cleveland, who will also 
head the new firm, 

Other officers of the new concern 
include Theodore I. Leston, former 
vice-president in charge of research, 
development and production for 
Eutectic Welding Alloys Corp., who 
will serve as executive vice-president; 
and William B. Kriewall, former 
chief engineer of Eutectic, who will 
serve as vice-president in charge of 
production and development. 

The corporation, with plants in 
Cleveland and Long Island, N.Y., 
will manufacture, distribute and sell 
the Permagile compounds, which are 
especially designed for sealing and 
welding many dissimilar non-metallic 
materials. 


* 2 * 


Babcock & Wilcox buys 
Milwaukee company 


Assets and business of Globe Steel 
Tubes Co., Milwaukee, have been pur- 
chased by The Babcock & Wilcox Co., 
New York City. The former manu- 
factures seamless and welded stain- 
less, alloy and carbon-steel tubing as 
well as a variety of aircraft tubing, 
pressure tubing and welding fittings. 
The acquisition of Globe Steel will 
increase the range of products man- 
ufactured by B&W’s Tubular Prod- 
ucts Division. The Milwaukee plant 
will be operated as part of that Divi- 


sion. 
* * * 


Flies to Europe 


PET 





Photo courtesy Swissair 


RENE D. Wasserman, president of 
Eutectic Welding Alloys Corp., is 
shown just before taking off for a 
recent flight to Europe 
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heavy-weight 
cutting torch 
it's a ees 
TRIPLE i 







Look what this NEW 


Smith’s Cutting Torch gives you: 


It is brand NEW. It ingeniously combines more oper- 
ating advantages than any you have ever seen. 
Trade tests to date have been sensational. Check 
these facts and write us today. 


6 
eters 
ateresengtetahe 


ye. 
s 


Does the work of a heavy-duty 
torch .. . but you should see how 
LIGHT it is — and easy to handle! 


Cuts anything from tomato cans to 14” steel (using 


OOO 
Sees 











Rood proper tips). Yet it's light-weight and perfectly bal- 
tats anced, A brute for performance but easy on the op- 
eee erator. We put into this torch what you and other 
Ox 

eee operators asked for. 

om 

eH Slip-In-Tips — no wrenches needed. 

OF 

oe Just slip the tip in. spin the nut with your fingers and 
oe you're ready to go. How could anything be easier? 
ee Try it yourself and see. 
A 


3 interchangeable controls — quick 
change from one to the other in less 
than 1 minute. 


= y =: 


1. Over lever. 2. Trigger. 


., 


SOR 


md 


3. Under lever as 
shown above. 









atatatereregee 


No matter what type of cutting jet control you prefer, 
you have it in this torch —and you can switch from 
one to the other any time you want. Adaptable to 
any personal likes or techniques. Reduces number of 
torches needed to accommodate all operators’ re- 
quirements. 


% No slag . . . cuts clean. 


The new Smith Tips with this torch give you clean, 
knife-line cuts with narrow kerf and almost complete 
absence of slag. Operator does not hove to waste 


eats 


‘ 
oe, 
toe 


SS 


ROR 














time cleaning up his cuts. Speeds up production. 
Want a demonstration? 


Write today 
for complete details 





Dept. WE-165 2633 S. E. 4th St., Minneapolis, Minn. 


Please send me more information on the time-saving and 
Z money-saving features of your new torch. 
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FOR ALL 


HEAT-DEPENDENT 
OPERATIONS 
















Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 





ALSO AVAILABLE 
IN LIQUID AND PELLET FORM 
.. WRITE ACCESSORIES DIV. 
FOR SAMPLE TEMPIL® PEL- 
LETS... STATE TEMPERATURES 
OF INTEREST—PLEASE! 


Tempil* 


CORPORATION — 
132 WEST 22ND STREET § 
NEW YORK 11, N.Y. | 












“ree ee, 
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Available 
in These 
Tempera- 

tures 

(°F) 

113 

125 

138 

150 

163 

175 

188 

200 

213 

225 


238 
250 








Visit eur booth Wo. 323, Western Metal Congress & Exposition, 
March 28-April 1, Los Angeles 























G-E using nylon liners for 
welding-wire transmission 


Nylon tubing liners for transmit- 
ting welding wire have been adopted 
by the General Electric Co. for use 
in its inert-gas, shielded-arc process. 

Use of the nylon tubing is said to 
be an innovation in welding equip- 
ment. It is suitable for the handling 
of aluminum, stainless steel, copper, 
nickel, magnesium, aluminum bronze 
and other weld metals. 

Design of the equipment calls for a 
smooth casing inside of a flexible 


hose which can transmit the welding . 


wire from coils to the gun. To insure 
an even feed, the hose or tubing has 
to be smooth, resist abrasion and 
have low friction against the welding 
wire. Moderate flexibility and resili- 
ence in the tubing are other impor- 
tant requirements. 


The Polymer Corp 


* ~ * 


Largest metal-clad building 
to have stainless-steel skin 


Stainless steel has been selected 
as the exterior sheathing for the 
world’s largest metal-clad building 
the Socony-Vacuum Building—now 
under construction in New York 
City. Galbreath Corp. owns the struc- 
ture. 

Approximately 750,000 lbs of 
0.037-in. thick 18-8  chromium- 
nickel, Type 302 stainless steel will 
be used in the new 42-story office 
building. Components of the weather- 
and wind-tight sheathing include 
panels in the form of pier covers, 
spandrels, fully reversible windows, 
frames, mullions, and louvers. 

Stainless steel will also be used 
for many other applications such as 
elevator cabs and doors and lobby 
trim, 


a - * 


Distributor appointments 


Ampco Metal, Inc., Milwaukee: 
Brady Supply Corp., Elmira, N. Y.; 
C. D. Genter Co., Chattanooga; Gulf 
Welding Equipment Co., New Or- 
leans; Keen Machinery Co., Cincin- 
nati, O.; Ohio & Georgia Supply Co., 
Jacksonville, Fla.; Walter Pestrak, 
Cortland, Ohio; The St. Catharines 
Brass Works, Ltd., St. Catharines, 
Ontario, Canada. 

Holecroft & Co., Detroit: William 
K. Duff & Co., Darien, Conn. 

The Rotor Tool Co., Cleveland: 
The Olsen Co., Los Angeles. 

Webster Electric, Racine, Wis.: 
Haskel Engineering Supply Co., Glen- 
dale, Calif. 
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Filler metals for joining .......... . from page 42 


bols. Some day design engineers, 
probably a needed hybrid known as 
a “welding design engineer,” will 
specify all details of the welding pro- 
cess and welding sequence for the 
shop. 

Mechanical properties and operat- 
ing characteristics are the principal 
tests for selecting electrodes, except 
for hydrogen evaluation in the low- 
hydrogen types. When butt welds of 
the type shown in Fig. 4 are made, 
passes must be a maximum }4 in. in 
thickness, and the boiling water pre- 
heat and interpass temperature con- 
trol is necessary. Certainly no one 
uses boiling water in production. But 
it is a convenient way to obtain uni- 
formity of results among different 
testing groups. Higher interpass tem- 
peratures usually increase ductility 
factors at the expense of yield and 
ultimate strengths. Also, smaller- 
diameter electrodes generally show a 
better balance of physical properties 
and soundness than do larger diam- 
eters. 

Details on mechanical tests, posi- 
tions of testing and the hydrogen test 
are available in the AWS-ASTM spe- 
cification. Bead profile is tested for 
fillet welds, as is penetration. And 
applications and approvals are out- 
lined in the appendix. 

Generally speaking, all manufac- 
turers produce electrodes that meet 
specification requirements. As a re- 
sult, the cost of checking physical 
properties is usually unwarranted. In- 
stead, effort might be directed to- 
wards applying the best class of elec- 
trodes to the most suitable joint. 
These relationships will be covered 
in subsequent articles. 

REFERENCES 

1Welding Handbook, American Welding 
Society, Third Edition, 1950. 

Tentative Specifications for Mild Steel 
fre Welding Electrodes (AWS Designation 
A5.1-48T—-ASTM Designation A233-48T), 
June 1948 

Standard for Are Welding Electrode 
Identification, No. EW 2-1954, National Elec- 


trical Manufacturers Association, May, 
1954 

‘H. Lawrence, “Metallic Are Welding 
Electrodes.” Steel, y 114 n 10, 1], 12, 13, 
14, 15, 16, 17, v 115 n 11, 12, 13, 14, 15, 16, 


* * ” 


Spectrographers will meet 
in Chicago on May 6 
lute American Association of Spec- 


trographers is planning its 6th annual 
conference for May 6 in Chicago. 


WELDING ENGINEER—March. 1955 
































4—TYPE of layers used for all weld metal tension test specimens 


There’s Exactly The Right 


miller weer 


to meet every welding requirement! 


MILLER welds all metals better. Each 
machine in the complete MILLER line is 
designed to meet a particular requirement. 


steel plates > 
steel castings 
steel structural 


shapes 


100 Series, For heavy 
production welding 
and automatic 
applications 





4 aluminum 
magnesium e berrylium 


TA-250 Series. For Tungsten Arc 
Welding Process. Exclusive Uni- 
tran control eliminates need for 
mechanical type current adjust- 
ment. 


Stainless steele brass alloys > 

cast iron © copper 

SR Series. Provide unusually wide 

current ranges. May be used for 

both Metallic Arc and ‘Heliarc’ 
welding. 


4aluminum ¢ stainless steel 


Sigma 5. An ideal power source 
for the shielded inert gas metal 
arc processes. 





A MILLER Sales Representative will assist you in the 
selection of exactly the right welder to meet your 
particular applications. Write today! 


uiller ELECTRIC MANUFACTURING COMPANY, INC. 


Appleton, Wisconsin 














F R E bE Do It Yourself 
Application Instructions 





sellstrom 





ON MARKET’S MOST VERSATILE 


‘ safeguards 
1-ROD MAINTENANCE DEPARTMENT 


_ designed 
for 
comfort 





Paul J. Krause has been elected vice 
president of the recently incorporated 
Harruff Welding Corp.., Dole do, Ohio “ us 

He formerly was manager of sales New Snug Fiber Glass 


service for U. S. Steel Supply Divi 


sion of U. S. Steel Corp. in Cleve Welding Helmet 


land, The Harruff firm specializes in 
























steel fabrication and leasing of equip 
ment, 





« 4 4 


WICKEL-SILVER BRAZING ROD) 
BRAZES 14 METALS... onald E, Custance has been appoin 


ed assistant sales 
manager of Pro- 
gressive Welder 
Sales Co., De- 
troit. He has been 








opoer associated with 
vy . 
the firm more 
a : 
Bronze than 15 years in 
Gast Iron various engineer- 
Wrought Iron ing and sales ca- | 


Carbides 
Tool Steel 





pacities. No. 299—About % Size Helmet 





I an entirely new elistrom helmet. It is a 
Low Carbon Stee! | * + * : ed Fiber Glass helmet with round front, closed 
High Carbon Stee! t nstruction. Inst ¥f the standard 9 im h 
ngs 2. cee ant f th D ith h t helmet i nly 7%’ 
Manganese Steel | bs . Geiger, manager of the ayton, ! et large enough to accommodate prescription 
Ohio, district of Air Reduction Sales es with plenty of room for abundant air cireu- 

4 . it mn 
HAS THESE MANY Co., retired Jan. 1. He had been with ecially recommended for shipyards, bell hole 
Air Reduction 38 years and supervised work on pipe lines and wherever welders work in 


INCOMPARABLE CHARACTERISTICS sales activities in the Dayton area | ; eo SS ee 


since 1927. C. R. Grange, assistant | Five times stronger than ordinary fiber. 


. . = is gra therefore weak spot 
district manager, succeeds Mr, Gei- a ae - Stal 


ger. Mr. Grange has been with the 


Tensile Strength, 65,000 psi as 

neat Oo arya company since 1934 when he started 2 Sook’ Wit cet’ ahewt wweleteres lube 
gation in 2°, 12.0% : é icon tetatieloabe 
ell Hardness. 180 as a student salesman 

Flows Like Silver Solder ie 

ts Wear 5 times 

Better Than Steel Herbert B. Clark has been named v> 

jJonds at }450F 


Less Heat 


Smooth self-finish in new dark gray color 
* ad . Does not show ordinary spot 
Equipped with new, improved Sel-O-Ma 
tic ratchet type headgear has larger, 
stronger teeth. Easily repaired if neces 


executive vice-president of Fansteel 


t to fit any head. Standard 








» | Metaliurgical Corp. and its subsid ST Se clots icles, Can ane te 
Less Preparation ° , Z : Jie 
| laries, W W Alloys, Inn o Vascoloy- furnished with, or is interchangeable 
s Less Cleaning . ’ with, any of the other Sellstrom head 
lohs Fates | Ramet Corp., and Tantalum Defense gears and plate holders 
| Corp. He previously was president and Sr epee a each Ee rae ee 
yveneral manager of Vasc olov-Ramet. welding helmet, ask your dealer to order one or 
. more for you. You can also write us for additional 
Mr. Clark entered the Fansteel or- information or request us to forward a sample No 
ganization in 1939 as sales manager, 9 Heimet on memo for test purposes 


later becoming vice-president. He has 
been a Fansteel director since 1951. 










Your dealer should soon have a stock 
11 Costs Less Per Job 


; 


1) Goes Further-—Usually 3 times . * * 


11 


11 Saves Gases-——Up To 50 


of this new “Snug” size Fiber Glass 
helmet and will be able to supply your 


regular requirements 








11 Saves Time —Up To 60% 1. F. Davis, vice-president and secre- 
1 Saves Dismantling tary of The Lincoln Electric Co., 
11 Saves Reassembly Cleveland, has been appointed chair- i] t 
nes Bare and Flux Coated man of the trustees of Future Farm- se Ss rom 
Sold by 700 All-State Distributors ers of America Foundation. The com- MANUFACTURING COMPANY 
mittee represents some 230 businesses 
and industries interested in aiding Eye and Face Safeguards 
SEND FOR Complete Application instructions young men become established as Designed for Utmost Comfort 
ALL-STATE WELDING ALLOYS CO. INC. | « ompetent, independent farmers as 226 Hicks Road Palatine, Illinois 
WHITE PLAINS, N.Y well as leaders in their communities. 
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Swanson Cummins 


Wayne L. Cummins has been ap- 
pointed district representative for the | 
Dayton-Cincinnati area by Resistance 
Welder Corp., Bay City, Mich. L. E. 
Swanson has been named district rep- 
resentative for the St. Paul-Minne- 
apolis area 


. * * 


{lbert P. Gagnebin has been appoint- 
ed assistant manager of the Nickel 
Sales Dept. and Edward B. Bitzer as- 
sistant manager of the Nickel Alloys 
Dept. of The International Nickel 
Company, Inc., New York City. Keith | 
D. Millis has been placed in charge | 
of the Ductile Iron Section of the 

Development and Research Division. 








a * * 


Joseph fh. Fox, long associated with 
The Doehler-Jarvis Corp. as chief 
metallurgist, has opened a new office 
in Toledo, Ohio, for consultation on 
matters pertaining to the chemical 
and metallurgical phases of the die- 


casting process. | 
| 
* * * 
Edwin FE. McConnell was recently 
elected treasurer of Norton Co., 


Worcester, Mass., succeeding William | 
J. Magee, who retired. Wiliam H. 
Perks was appointed controller to 
succeed Mr. McConnell. Robert D. 
Lawson was elected to the new posi- 
tion of vice-president and sales man- 
ager for the company’s Grinding Ma- 
chine Division. Richard Prouty be- 
came secretary of the company suc- 
ceeding Malcolm N. Pilsworth, who 
retired. Fairman C. Cowan was 
elected clerk of the corporation suc- 
Mr. Pilsworth. George N. 
Jeppson was re-elected chairman of 
the board and Milton P. Higgins was 
re-elected president. 


ceeding 


James A. Wilson has been appointed 
plant manager of Kaiser Aluminum 
& Chemical Corp.’s Baton Rouge, La., 
alumina plant. Ray Woodman, who 
has been manager of operations at 
Baton Rouge during the plant ex- 
pansion program this past year, will 
return to the Oakland. Calif., head- 
quarters to assume duties as manager 
of the Raw Materials Division. 


WELDING ENGINEER—March, 1955 











Cutting to 4’ 
.. Welding to 1” 


Quick, Easy 
Changeover 


Revolutionary 
New Regulators 


PSs 
..¥ 
“eo 


Yo get K-G’s “All Purpose’ AP Combination 
Welding & Cutting Torch with Monel head 
on both torch and cutting attachment, hand-tight 
seals, etc... easy-to-insert welding and cutting tips 
. «+ new single stage or two stage K-G Regulators 
with amazing performance, simplicity and life... 
quality accessories. Also APM (Medium Duty) 
and APL (Light Duty) Outfits. Call your K-G 
Distributor, or write to The K-G Equipment Co., 
Inc., Dept. A , 1744 Lehigh St., Allentown, Pa. 


A WELDING & 
CUTTING 


OUTFIT 


for the best in welding 
and auxiliary cutting 





AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 






iN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the name ond address 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 
GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N.Y. 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
 ceeteeeneiemeenatnall 
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WRITE FOR YOUR DISTRIBUTORS NAME 


AND OUR COMPLETE CATALOG OF WELDING 


AND CUTTING EQUIPMENT 


ing parts. 


minimum of mov 


REGULATORS ... suit o- tutte Seni 


dependable safety valves. 


YOUR DOCKSON DISTRIBUTOR —c selected specialist stocks a complete 


LOW COST—Replaceable, self-aligning seats 
We back our distributors 100%. 


















Kriewall Leston 


Dr. Theodore I. Leston has been ap- 
pointed executive vice-president of 
the Permagile Corp. of America, a 
new affiliate of the American Agile 
Corp., and William B. Kriewall is 
vice-president in charge of research, 
development and production. (See 
other story in news section of this 


issue. ) 
. . * 


Robert E. Roediger has been appoint- 
ed sales and service representative 
for the Birming- 
ham, Ala., area 
by Hobart Broth- 
ers Co., Troy, 
Ohio. He will 
make his head- 
quarters at 2657 
Park Lane Court, 


Kast, under the 
name of Hobart 
Welding Supply 





Co. He will have 
full charge of 
servicing and distribution of a com- 
plete line of arc-welding equipment, 
supplies and electrodes. 


* ” * 


John B. Dempsey, Detroit branch 
manager, has been appointed man- 


ager of electric tool sales of Thor 
Power Tool Co., Aurora, Ill. Otto 
Shellenberger, a Thor Detroit service 
engineer since 1951, has been ap- 


pointed to succeed Mr. Dempsey as 
Detroit manager. 


+ *# 


Diamond-studded gold lapel pins and 
certificates marking their 10 years as 
Eutectic district engineers were 
awarded recently to Aaron Rupp 
(Northern Michigan District) and 
Richard Hillistad (Western lowa Dis- 
trict) by Rene D. Wasserman, presi- 
dent of Eutectic Welding Alloys 
Corp., Flushing, N. Y 


* * * 


William G, Gillett has been appointed 
works manager of the Culver City, 
Calif., plant of Merit Products, Inc., 
manufacturer of abrasive wheels. He 
comes to Merit from Ferguson Over- 
head Doors, Los Angeles, where he 
was superintendent of operations. 





POSITIVE LOCK! 


e fa 





JUST LIKE THE 


@q@mmolelk 


CABLE CONNECTORS 


Exclusive Cam-Action! 
Locks Tight! 
Stays Tight! 
No Spring 
Action! 

® Releases 
Easily! 











Exclusive 
Cam-Lok 
design guarantees 
positive, vibration- 

proof connection. 
Locks tightly in about 2 

turn. No spring tension, 
no weaving or moving of 
contact surfaces, therefore, no 

arcing, burning, or freezing. 


COMPARE POSITIVE LOCK and these 
CAM-LOK features with your present 
| connectors: 





. High Pressure contact eliminates overheating 
| and current losses 

2. Connects instantly, all cables from #2 to 4/0 
without adaptors and without tools. 


. Self-compensating for wear, self-cleaning. 


4. Fiber insulation pin, arcing impossible. 


“QUICK-DISCONNECT" 
ELECTRODE HOLDERS 


Obsolete 
all 
others! 










Eliminate 
need for whips 
and whip end! 


CHECK THESE FEATURES: 


Eliminates need for carrying whips 
Holder plugs in quickly and easily to 
any cable merely by attaching holder 
handle to cable end 

Less money tied up in cables 

No electrician and no tools required to 
change holders 

Holder and jaws insulated with tough, 
heat-resistant fibre giass 


@ High pressure positive lock 
@ Offset jaws eliminate rod bending 
@ Offset hoider permits burning rods to 


shorter stubs 
@ Choice of offset or straight jaws 
Send TODAY for Bulletin No 


Write for FREE Literature Today! 


eq@innolelix 


DIVISION OF EMPIRE PRODUCTS, INC. 
P. O. BOX W-98, CINCINNATI 36, OHIO 
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Walsh Hohmann 


George M. Hohmann, who for the 
past year has been manager of the 
Pacific Coast Division, Alloy Rods 
Co., has been named vice-president 
in charge of production for both 
plants, with headquarters at the com- 
pany’s main offices in York, Pa. EF. R. 
Walsh, Ill, has been appointed vice- 
president in charge of sales and will 
be responsible for all marketing, sales 
and promotional activities. Mr. Walsh 
has served as general sales manager 
for the past three years. Both vice- 
presidencies are newly created posts. 


* > 7 


Stewart J. Cort, vice-president, Steel 
Division, Bethlehem Steel Co., and a 
director of Bethlehem Steel Corp., 
recently became the first winner of 
the Benjamin F. Fairless Award. 
Presentation of the award was made 
at the annual banquet of the American 
Institute of Mining and Metallurgical 
Engineers held last month in Chi- 
cago. Acceptance of a fund from 
L. S. Steel Corp. for establishment 
of the award was announced by 
AIME last April. It is to be given 
annually in recognition of distin- 
guished achievement in iron and steel 
production and metallurgy. 


. ” 


John Mordica and Gene C. Edwards, 
re mbers of the Gilron Products Co. 
sales staff, will continue to service 
their respective accounts following 
consolidation of their organization 
with the Pennsylvania Salt Mfg. Co. 
\s previously announced, assets of 
Gilron Products have been acquired 
by Pennsalt Chemicals and its organ- 
ization is being integrated with the 
parent company’s Metal Processing 
Dept 


John H. Hollomon, manager of the 
metallurgy department, General Elec- 
tri Rese arch Laboratory, Schenec- 
tady, N. Y., was chosen by the Na- 
tional Junior Chamber of Commerce 
as one of America’s 10 outstanding 
young men of 1954. Dr. Hollomon 
was honored for his leadership in 
metallurgy and metallurgical re- 
search and for special service to his 
country in war and peace, 
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Ruemelin Fume Collector in operation. 


3880 NORTH PALMER STREET . 


“It certainly is a relief to have fumes 
and heat removed while I'm welding. 

The Ruemelin Collector has great suction. 
/t makes a day's work pleasanter!” 


RUEMELIN MFG. co. 


MANUFACTURERS AND ENGINEERS 
SAND BLAST AND DUST COLLECTING EQUIPMENT 





Welding shops eavipped with 
Ruemelin Fume Collectors are as- 
sured of a clean shop atmosphere. 
Noxiousfumes, heat and smoke are 
eliminated at their source, thus 
improving working conditions, les- 
sening fatigue and paving the way 
for increased plant production. 


The Ruemelin Fume Collector hood 
can be instantly ploced where 
needed anywhere in the booth 
welding area. No tedious adiust- 
ments necessary. Just pull the in- 
let hood to the welding position 
and you are ready to go. 


Note the new spring-loaded 
counterbalance mechanism 
which makes Fume Collector 
much easier to handle, Ask for 
Bulletin 37-E illustrating this 
new feature. 








MILWAUKEE 12, WISCONSIN, U. S. A. 





















SUPERIOR AIR PRODUCTS CO. 


130 Malvern St. 


Also manutacturers of plants for putes liquid oxygen—tiquid nitrogen—Jiquid air 
also 
Sterage and Transport Containers for all liquefied gases. 


SUPAIRCO 


Air SEPARATOR for 
producing high purity 
oxygen and 


PLANTS AND APPARATUS 
Simple to install 

Easy to operate 
Rugged construction 
Minimum maintenance 


We have installations 
all over the world. Let 
us know your require- 
ments. We will be glad 
to furnish detailed spe- 
cifications and prices. 


nitrogen 


Newark, N. J., USA 
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Weld O-'Vent 


"World's Finest Exhaust Systems” 


Welding Fume Exhausters 
MANY EXCLUSIVE FEATURES 


@ Portable 
and sto- 
tionar 
units for 
all appli- 
cations. 

@ Unlimited 
flexibility, 
fast, easy 
positioning, 
over 360° 
radius. 

@ Blowers 
con be et- 
tached to 
units or 
mounted 
at remote 
points con- 





Units con 
be con- 
nected in 
series. 


High Velocity Hood Quickly 


Removes Smoke and Fumes. 


Available in 9, 


12, or 16 feet reach units. 


WriteForNew | Engwald Corporation 
Application | 357 Laraverre ave. 
DATA... BROOKLYN, WN. Y 














NO INJURIOUS FUMES... 


0 
( 
$ np i % 
BRAZING 
No. FLUX 


For Brass, Bronze, Copper, Steel, Malle 
able Iron, etc. Causes the bronze to pene 
trate deeper into the joint-——-making a 
stronger union than is possible with other 
fluxes. High efficiency makes it more 
economical to use. Melting point 300° 


ALSO 


1—Cast Iron Welding Flux 

3——Brass, Bronze Weldin Flux 
4—Flux for Bronze Welding Cast Iron 
5—Extra Quality Aluminum Flux 
7—Steel Flux 

8—Aluminum Flux 




















9—-Stainiess Stee! Flux 

11—Tinning Compound 

12—-Burnt Cost iron Welding Flux 

13-——Brazing Flux for Extruded Bronzes 

14-——Special Brazing Flux for Aulminum 
Bronze, Everdur umd all Silicon 
Bronzes 

18—-Special Flux fer Magnesium Alloys 


w Metal, etc 
16-—-Silver Solder Paste Flux 


FOR THE BEST JOB 
AT LEAST COST 


Weldors can save more money and get o 
better job on production work, making 

cial tools, and repair work with the 
right Anti-Borax product-—erder by num- 
ber. Send for free sample and descriptive 
circular, 


ANTI-BORAX COMPOUND CO., Inc 
FORT WAYNE, INDIANA 











| of 


| executive offices in the 





John D. Russell, formerly manager 
engineering, Joy Mfg. Co., has 
been appointed vice-president, engi- 
neering, with headquarters at Joy’s 
Oliver Build- 
ing, Pittsburgh. 


* ” * 


Robert P, Gehring has been appointed 
sales manager of Cayuga Machine & 
Fabricating Co., 
Inc., Depew, N.Y. 
His responsibili- 
ties will be the 
application and 
sale of “Cayuga- 
matic” automatic 
welding equip- 
ment and expan- 
sion of sales rep- 
on a 
national scale. He 
formerly was 
with Westinghouse Electric Corp., and 
has 14 years of welding-sales and 
engineering experience. Mr. Gehring 


resentation 





Society activities and is a past chair- 


. * * 


Walter F, Comstock was named as- 
sistant manager of the Kansas City, 
Mo., sales district of Kaiser Alumi- 
num & Chemical Sales, Inc., Oakland, 
Calif. He is succeeded as Kansas City 


W. Wilson. 


Gilbert Lavoie has been named as 
sales engineer in charge of the newly 
established New York City sales of- 
fice of J. C. Corrigan Co., Inc., Bos- 
ton manufacturer of conveyors. 


* * * 


Michael P. Apostolik has become 
manager of Wheeling Steel Corp.'s 
New York District Sales office. He 
succeeds Harold W. Schroeder, who 
is retiring from active service after 
being with Wheeling for 39 years. 
Mr. Schroeder will remain with the 
corporation as a sales consultant. 


* 7“ . 
William C. French Jr., has been ap- 
pointed assistant manager of sales at 
the Chicago district office of National 
Tube Division, United States Steel's 
jipemaking division. Mr. French has 


Tube’s St. Louis district office. 


Spencer H. Mieras and Kenneth W. 








Foust were elected to fill vacancies 
on the board of directors of Bonney 





Forge & Tool Works, Allentown, Pa. 


Mr. Mieras was also elec ted executive 


ly ice-president. 


has been active in American Welding | 


man of the Niagara Frontier Section. | 


district service manager by Edward | 





wen manager of sales at National | 
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LAYS OUT 


ANY ANGLE 


on Any Size Pipe 1° to 60”, and 
on Sheet Metal, — — etc. 


Use 1 ANGLE METER 
for cutting ANY finished 
ngie. DIRECT READ- 
(2 to 4); no math. 
Easiest, most accurate. 
Money-back guarantee. 
PRICES: 1 @ $5.00; 3 @ $4.50; 6 
12°%12" overall Specify, FLAT; or Fi 


Center Finder 


Protractor with 6 Levels 
























—y 12 @ $3.50. 
ING type for field. 








5 tools in 1 
Calibrated in steps of 1 degree and inches-per-tt. 
























(S==<9 10 WAY WRENCH t 
Order from Mfrs. & Distributors 


Write for Bulletin CF, prices, and 
FREE 8 pg. BROCHURE on Pipe Layout. 
quicnre” fits hex nuts & 7 from 1/4” to 19/32” 
and 1/4” 09. pmces: 1 @ 8 1 6 @ We; 12 @ BSc. 
INTERSTATE SALES CO. [TMG 
18th Street, New York 3, N. Y. 


123 E. 











TILLMAN 
Gloves — Garments 


WELDORS 
BUY 
FROM 
Your 
DEALER 


ASK 
FOR 
Our 
NEW 
CATALOG 





BRAZILIAN DEERSKIN 
THE “STAY SOFT” LEATHER 
GLOVES AND MITTENS 


TILLMAN PRODUCTS 
John Tillman & Co. 
Long Beach, Calif. 
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Wilson A. Rohde has been named 
sales manager of The Reid-Avery 
Co.. Inc.. Balti- 
more, producer 
of are-welding 
electrodes and 
welding rods, Mr. 
Rohde was for- 
merly sales engi- 
neer, specializing 
in inert-are weld- 
ing. He is a mem- 
ber of the Ameri- 
can Welding So- 
ciety and has 
been associated with Reid-Avery for 
10 years 





os * * 


Robert V Wilson, Jr.. has been as- 
signed to act as a development engi- 
neer in the powe! field for the De- 
velopment and Research Division of 
The International Nickel Company, 
Inc... New York City. 


* *n a 


Dr. Robert C. McMaster has assumed 
duties as a professor in the Depart- 
ment of Welding Engineering at Ohio 
State University. He had been a mem- 
ber of the staff at Battelle Memorial In- 
stitute, Columbus, Ohio, and has been 
associated with the research labora- 
tory of the General Electric Co. and 
the Naval Ordnance laboratory in 
Washington, D. C. During World 
War II, Dr. McMaster supervised re- 
search in welding and X-ray non-de- 
structive testing of aircraft materials. 
William L. Green has returned as an 
instructor in the same department. 
He had been on leave of absence with 
the U. S. Navy Air Force, Atlantic 
Fleet, since February 1953. He will 
be teaching and conducting research 
in welding design and arc metal 


transfer 
+ * ° 


National Electric Welding Machines 
Co., Bay City, Mich., recently named 
the following officers for the coming 
year: Edward C. Smith, president; 
William L. Mueller and Howard C. 
Cogan, vice-presidents; Charles E. 
Shearer, secretary-treasurer, and Nor 
man A. Witzleben, assistant secre- 
tary-treasurer. Simon Fisher has been 
appointed general manager and Dean 
L. Knight plant manager. Both had 
been assistant managers since April, 
1954 


* * * 


Harry Cotesworth has been advanced 
to chief engineer of the Development 
Department of The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio, 
and Kurt R. Weise has been named 
chief engineer of the Cleveland Tram- 
rail Division. 
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Truly Universal 


Precision Dillon Tester may be used 
in TENSILE, COMPRESSION, TRANS 
VERSE or SHEAR testing with equal 
accuracy. Hand operated or mo 
torized, will test any type mete 
riel in flats, rounds or special 
shapes. Seven capacities from 


0-250 ibs. up to O0-10,000 Ibs 


Fully portable. Has self-aligning 


grips, maximum hand, bell beer 
ings. America's most popular low 
priced tester f to 8 DAY OE€.- 
LIVERY. Write today for illus 


trated brochure 


TENSILE TESTE 


ENGINEERING SKILL AT ITS HIGHEST! 


W C DILLON & C0 14628W Keswick St 
. ° *” INC Van Nuys, California 


* (Suburb ofLos Angeles! 














long 


OLE PRODU 
WMI TL. 


MANGANAL 


NEAREST DISTRIBUTOR 
UPON REQUEST 


i dd} s/s e/ " " 


AVE. NEWARK, N. J 
yi, anon ULL 
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SEMI-AUTOMATIC 
WELDING | GANTRY 


3-Way 
Adjustment 
of 
Welding 
Gun 





This specially designed gentry for semi-automatic 

welding oe t features a rapid, 3-dimensional 

eeretnent of the _— gun. This gantry unit 

on pipe fabrication and cir- 

——- ane of any kind. The welding gun 

also attaches to the torch holder for use on @ 
radiagraph machine for straight-line welding 


WRITE TODAY FOR MORE INFORMATION 























sor iy 


OKLAHOMA 








.-«fOf Better Welding 
USE THE 
TONG TEST 
AcC-DC 
AMMETER 


Machine settings alone cannot control 

welding quality! Measure actual weld 

ing current instantly, accurately and 

safely by simply clamping a Tong Test 

Ammeter around the electrode cable 

Only Columbia Tong Test measures both 

AC and DOC. Interchangeable ranges 

available up to 1000 amperes 

Prevent costly defects — increase weld 

ing production — maintain valua 

ble equipment—with low cost Tong 

Test Ammeter. Get the facts today! ut 
Write for 8-Page »> 

~~ 





_ Cota'og wt -400 
6 4-Ck 


COLUMBIA ELECTRIC MFG. CO. 
4551 Homilton Avenue * Cleveland i4 Obie 
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New approach 


Welding jor Engineers. By Harry 
Udin, Edward R. Funk and John 
Wulff. Published by John Wiley & 
Sons, Inc., New York City, 1954. 
Cloth, 54% by 8% in., 450 pages. 
Price $7.50. 


Welding for Engineers has an en- 
tirely new approach to the subject. 
While several books have been writ- 
ten in this general field, this 
offers the reader a thorough appreci- 
of welding as an art and a 
Welding is treated as a field 
in itself, rather than as an offshoot of 
some other phase of engineering. 

Some will find the treat- 
ment difficult to comprehend, for the 
emphasis has been placed on prin- 
ciples rather than practice. For their 
theoretical treatment, they have drawn 
on principles of physics. 
tics, chemistry, metallurgy 
chanical engineering to 
practical background that extends 
not only to welding and joining but 


one 


ation 


science, 


authors’ 


and me- 


mathema- | 


construct a 


to the other arts in the field of metal | 


fabrication. 

The chapters cover 
welding Wherever 
sible, an analytical approach is taken, 
making sure that the basic principles 
have been developed. Also included 
is a glossary of welding terms and 
problems. 

Welding for Engineers is a must 
for engineers and a ready reference 
for those 


sixteen 


yrocesses, 08- 
I I 


all 


interested in welding theo- | 


ries. It is a refreshingly new approach | 


to the subject. 
* oa . 
Metallizing 


Recommended Practices for Metalliz 


ing: Part 1C—Application of Metal- 
lized Coatings to Protect Against 
Heat Corrosion, Published by Ameri- 


can Welding Society, New York City. 
1955. Paper, 6 by 9 9 
Price 50 cents. 

This is the third report in the gen 


| eral series on recommended practices 


for metallizing. The standard pro- 
vides an authoritative source of in- 
formation dealing with the applica- 
tion of metallizing protection 
against heat corrosion for tempera- 
tures up to and over 1,800 F. Equip- 
ment requirements of 


as 


and methods 


pages. | 





f:: ge 
For Permanent 
Good Results in Welding 


wer rr rrr rr rr rrer 


METAL BOND | 


SOLDERING AND WELDING 


PRODUCTS 


il 


TINNING COMPOUND—cleans and tins in 
one operation 
SOLDERING SALTS—takes place of acids— 
fast cleaner 








© HARD METAL—for scored cylinders and 
cast iron solderin 
* ALUMINUM SOLDER—for cast or drawn 


aluminum and die-cast metal 
* MOULDOUGH—for backing up job to weld 


ainst 
BRAZING FLUX NO. 
metals 
SPECIAL NO. 3i—cast iron brazing flux 
SEAL-X-O—for filling pin holes in electric 
welds 
CAST IRON WELDING FLUX NO. 4—also 
All Steel Wire Brushes hand Rod Holders 


10—for brazing all 


Try them yourself— 
find out why they 
are so widely used 
Our handy-size 
catalog give 
you helpful advice 
—send for it! 


METAL BOND MFG. CO. 


3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 


will 














‘Red Head 
WELDING CLAMPS 
Designed 


for 
Welding 






a 


No Threads 
To 
Damage 


Case hardened threads are 

» always protected from weld 

spatter and never exposed to damage 
in open or closed position. 


2 The clamp body is cut from 
+ solid plate, thereby insuring ex- 
treme rigidity and giving great re- 
sistance to bending or twisting. 


Heat treated chrome molybde- 
* num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco Boiter Company 


1968 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 
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surface preparation are listed in de- 
tail. Metallizing procedures, includ- 
ing wire and seale1 compositions and 
inspection tests, are also given, as 
well as typical coatings for specifi 
applications. 


Success story 


Hugh Roy Cullen, A Story of Ameri- 
can Opportunity. By Ed Kilman and 
Cheon \ right. Published by Prentice- 
Hall. Inc... New York City, 1954. 
Cloth, 6 by 9 in., 376 pages. Price $4. 

Usually the book reviews of this 
magazine are confined to technical 
subjects, but the story of the fabulous 
life of this Texas oil man who has 
given away more than $175,000,000 
is so exciting and interesting that it 
can he included. 

This is truly a saga of America; 
lor no place else could a boy who 
spent his early years in the cotton 
fields take advantage of the oppor- 
tunities presented by the land to be- 
come a giant in the business world 
a giant littlke known to the general 
public but whose philanthropies have 
benefited many of his fellow men. 

It is wonderful to read that there 
still are frank, rugged individuals 
who fight for their ideals as did ou 
forefathers. This is good reading 
about an oil driller who shares his 
amazing adventures with you. 


* * . 


Metal failures 


Mechanical Failures of Metals in 
Service. By John A. Bennett and G. 
Willard Quick. National Bureau of 
Standards Circular 550. Published by 
Government Printing Office, Wash- 
ington 25, D. C., 1954. 30 cents. 

For many years the Bureau of 
Standards has been requested to ex- 
amine metal parts that have failed in 
service for evidence bearirg on 
causes for such failures. Government 
agencies requesting such work in- 
clude the Civil Aeronautics Board, 
Interstate Commerce Commission and 
the Coast Guard. 

This circular describes 35 such 
cases representing the most frequent- 
ly observed types of failures. Factors 
of design, fabrication, or use con- 
tributing to these failures are repre- 
sented. The characteristics by which 
various types of fractures can be rec- 
ognized are discussed, and recom- 
mended pret autions that should be 
observed to reduce mechanical fail- 
ures of metals in service are included. 

The volume is well illustrated with 
photographs of failures cited along 
with photomicrographs showing 
sources of failure. Included are 102 
figures and one table. 
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NEW | 
Kio CATALOG 


SHOWING 


WHY’ > HOW 


HARDSURFACING SHOULD 
BE APPLIED - FOR YOUR 


FREE COPY WRITE TODAY 


RANKIN MANUFACTURING CO. 


3072 WEST PICO BLVD LOS ANGELES 6 CALIFORNIA 








eu weld enning tine by 85% 


Throw away your cold chisel and whisk off weld spatter with a dry rag! Protect- 
O-Metal spatter-proofing compounds make weld cleaning a breeze. Improve your 
welds at the same time — P-O-M compounds quiet the arc, improve fusion and 
electrode operation, prevent oxidation and annealing scale, cause no porosity. 
No smoke, odors, or tumes. 


P-0-M Wo. 2. Non-inflammable, non-toxic, water-soluble paste. Inorganic. Thin 
if 
before applying and start welding at once. $3.25 per gallon, f.o.b. Dayton. 


POM Wo. 8. Rust- and corrosion-resistant resin base compound. Comes ready 
to use. Safe for all metals. Good paint primer; permits outdoor storage of sub 
assemblies. $3.30 per gallon, f.o.b. Dayton. 


MONEY-BACK TRIAL OFFER 


Order a trial gallon of each today for testing in your shop. We'll cancel the bill 
if you’re not satisfied. 


PROTECT-O-METAL 


G. W. SMITH & SONS, INC. 5408 KEMP ROAD, DAYTON, 0. 

















95 























Coming... 


June 15 
1955 Mid - June 
FACT FILE issue 


for 13 years the welding 
industry's guide to the 
welding market. 


As S. Segal, General Welding Equip- 
ment Co., St. Louis, says, 


“We use the Weipinc ENGINEER 
Fact File Directory as our ‘bible’ of 
welding information and use it for 
about everything that comes along 
where welding is concerned.” 


Now in 7 Big Sections— 


* Arc 

* Gas 

* Resistance 
¢ Grinding 
* Metals 

* Safety 


Shop Equipment 


which will include information-packed 
data sheets for on the job problems, 
plus the product-classification listings 
pertaining to the specific process or 
ield. 

Here is an issue which will work all 
year long for you by placing both an 
accurate and saatne buyer's guide 
of product listings and reference data 
section of short-cut tables, as well as 
other technical and engineering data, 
within reach at all times. 

This valuable tool also includes a 
Trade Name index and Names and 
Addresses of manufacturers. 


Make your SPACE 
reservations NOW! 


CLOSING DATE: Friday, May 13 


Welding Engineer 
12, East Grand Ave. 


Chicago 11, Illinois 
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30 YEARS AGO 


(Taken from The Welding Engineer 


of March, 1925) 


“THERMIT Welding Locomotive 
Frames,” by R. P. Palmer, is the lead 
article in this issue, 


-30 YEARS AGO 
STUART PLUMLEY, editor of The Acet- 
ylene Journal, recently returned to 
his desk after a long and severe ill- 
ness which made it necessary for him 
to spend several weeks on the south- 
ern coast, 


30 YEARS AGO 
EntitLep “A Hard One to Beat,” the 
lead editorial in this issue tells how 
there exists among smaller users of 
welding processes the wrong attitude 
towards training of weldors. 


30 YEARS AGO 
SPECIALIZED training does not make 
men capable of doing diversified jobs 

working knowledge of the entire 
art and more instruction is needed. 
The foregoing is the theme of an arti- 
cle in this issue by R. K. Randall, 
welding instructor at the Cleveland 
School of Technology. 


30 YEARS AGO 
W. H. Joyce recently joined the Har- 
ris Calorific Co., Cleveland. He had 
been associated with Davis-Bournon- 
ville Co. for 16 years. 


30 YEARS AGO 


Lippy Welding Co. has just complet- 
ed a new brick-and-steel building to 
house its welding business. It is lo- 
cated at 115 Ave., 


Newark, N. J. 


30 YEARS AGO 
W. A. SLACK, president of Torchweld 
Equipment Co., has” just returned to 
Chicago after an trip 
through the East. 


Frelinghuysen 


extended 


30 YEARS AGO 
Tue Electric Are Cutting and Weld- 
ing Co., Newark, N. J., has an- 
nounced the opening of its new 
branch office at Syracuse, N. Y., with 
William P. McCarthy in charge. 


30 YEARS AGO 
ALLAN Renton, of the Hawaiian Gas 
Co., Honolulu, is making a trip 
through the United States, visiting 
large welding installations and gas 
plants. 


30 YEARS AGO 
Carpipe and Carbon Chemical Corp., 





Linde Air Products Co. and General] 





The Inquiring 
Weldor 








Electric Co, will be represented at the | 


coming Chemical Equipment Exposi- 
tion in Providence, R. I. 


| 








-———-BY JOHN WILSON 


ors 


Eutectic Low 
successfully where 


Question: Have you been able to use 
Temperature Welding Alloys” 
you failed with other alloys? 
Marvin Cutler, Dearborn, 
Mich. In motorcycle repair 
work, we very often find 
rear wheel chain sprockets 
with teeth broken off. Until 
1 started using EurecRod 
I85FC, I had never been 
successful im finding an alloy 
that would hold up under 
the punishment that these 
sprockets take. With EurecRod 185FC, I can build 
ip several teeth in a row showing Only a slight 
redness in the metal. Then I grind the teeth to 
hape. The rebuilt gears outlast new ones, and cost 





1 lor less than the replacement cose of $25 for 
new ones 
Question: What has been your experience with 


welding and = truck 
springs? 

Joseph Daddona, Waltham, 
Mass. Before | started using 
FurecTrodes, | tried to weld 
the main spring of a dump 
truck with another alloy 
After being in use for two 


auto 





days, it snapped. On a sim 
ilar job, 1 now vee out both 
sides of the leaf and use 


FurecTrode 680 
the 
to snap the welded leaf 


It goes on at such low heat that 
base metal is nor affected. As a test, we tried 
under a hydraulic press 
but it stood up Low Amp” EutecTrodes have 
saved me and my customers oe of money, especi 
ally on cars and crucks for which parts are nor 
carried in stock 


Question 
Low 


Eurectic 
in your work? 


Do you use many different 
Temperature Welding Alloys 





Lovis A. Edwards, Flint, 

Mich. 1 own and operate 

a custom welding and saw 

repair shop. I use approx 

imately 15 different Eurex 

Rods and EurecTrodes con 

sistently with wonderful 

results. “Low Temp” Eutec 

Rod 1G6FC has been a big 

boost to my business in 

making difficule jobs easy. SeeelTectic 1 works 
terrific for welding thin and dirty steels where 
ordinary electrodes would burn through. Eutectic 
Low Heat Input” metal joining enablés me to 
produce “Betrer, Faster, Cheaper’ welding jobs 

Question: Have you ever solved an “impossible 

ooo ng job with Eutectic? 






Albert F. Selby, Port Huron, 
Mich. Recently, EurecTrode 


Pc | ISSOAC solved a virtually 
ve impossible job of welding 
a cast iron babbit bearing 
wet cap without melting the 
babbit. Another “‘impossi 
» oe ble’ job was to weld a 
°¢ large jack shaft on a paper 
baler. After all other 
methods failed, we found that only EurecTrode 


680DC made a perfect job 





UTECTIC LOW 
TEMPERATURE WELD- 

ING ALLOYS clear 
elding headaches . . . mini- 
mize warping, distortion, stresses 
d embrittlement. For time and money 
saving help on welding steels, aluminum, 
cast iron .and all “problem” alloys ot 
temperatures below base metal melting 
points...and for stronger, safer production 
and maintenance welding just write ‘"Weld- 
ing Dota Bonk’ for vou Won copy of ‘1954 

Welding Data File’ on your jobs. 

Copyright 1954 


EUTECTIC WELDING 
40-40 172nd $1 ’ 


ALLOYS CorRP 
», NY 
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There is MUCH MORE to 

| -AM ELECTRODE 
HOLDERS 

than "meets the eye’ — 


Check these EXCLUSIVE advantages 
make your own comparison—and you'll 
never use any other type. 











Ventilated goggles 


2,667,640. Georce R. HOFFMASTER, 
Easterly, Pa. Assigned to Willson 
Products, Inc., Reading, Pa. Filed 
June 16, 1952. Granted Feb, 2, 1954. 


@ Spring completely enclosed @ Tip insulators reversible for 
and insulated annot be longer service life 
knocked or shorted out 


Write TODAY @ Low Trigger for ease of Rod 





for the com- @ Spring Adjustment Screw for relief — cuts down operator 
lete story ease of replacement ond fatique 
HI-AMP  Elec- adjustment to rod size 
da trode Holders @ Slender rod gripping tongs 
and Ground @ Handle cannot absorb mois to get in tight places 
Clamps. ture—withstands higher tem 
peratures 
a 





Now Check these 
GROUND CLAMP features! 


This patent concerns a pair of gog- 
@ Spring cannot be knocked out 


gles with lens-retaining eye cups that 





have flanged rim portions. The innet @ Spring adjustment screw for easy replace 
- * ment or adjusting 
walls have substantially the same di- , Sold only through 
: turdil itt ive ab 
ameter as the lenses received and cen- © Sturdity bull? for excessive ebuse Welding Supply Dis- 
tered by them. Each of the rim por- @ Designed especially for all-round welder's tributors throagheut 


; ; ° needs. the U.S. and Canada 
tions has a ring-shaped portion pro- 


rn 
Unk 
jecting inwardly. Air-inlet openings . , - unl a) 
are notched out of the rim portion WAGH: MANUFACTURING co. , 
outwardly beyond the circumference 250 W. Ist SOUTH ST. JACKSON, MISSOURI Hagn 

of the shoulder portion, Air-outlet 
openings are notched out from cir- 
cumferentially spaced portions of the 
shoulder in staggered relationship 
with the air inlets. Cutout portions 
are notched from the outer surface 
of the shoulder at circumferentially 
spaced points and extend between, 
and overlap, the inlets and outlets. 
\ir enters beyond the periphery of 
each lens, travels underneath the 
lens through a small are and finally 
emerges through the outlet openings 
into the interior of the eye cup. 








FOR QUALITY WELDMENTS 
use 





c¢onmrpoRnmavrion 


QUALITY CONTROLLED 
STAINLESS STEEL 


WELDING WIRE 


p> available in Spools, Coils 
and Lengths 


> for Automatic and Semi-Automatic 
gas and inert arc welding 


* i * 
Flux 


2,671,040. Tunis L. Hotmes, Jersey 
City. Assigned to The M. W. Kellogg 
Co., Jersey City. Filed April 20, 1950. 
Granted March 2, 1954. 

\ metal-treating flux is covered by 
this patent. In operation, heat is gen- 
erated by discharge of electric cur- 
rent from the end of an electrode 
through a gap submerged beneath the 


surface of a depth of flux. This flux 


consists essentially of 25 to 55% 
4 + 7 cor al 2 _§ 10 As WELDING SUPPLY DISTRIBUTORS, Get prompt delivery 
uorspar, 509 to Oo'7o alumina, to on all sizes and grades of stainless and tool steel 
P . be 
20% magnesia and small quantities of wire for gas and inert arc welding. 


other materials that do not substan- 
tially modify the character of the 
flux. The fluorspar, alumina and mag- 
nesia are present as uncombined ma- 
terials in the flux prior to the metal- 
treating operation. 


Welding wire by Drawalloy is made to an 
exacting high standard ...a high stand 
ard established by long-experienced weld 
ing men who know welding wire and how 
it must work. Set-ups for automatic and 
semi-automatic welding take more time 
than regular welding. That's why you 
want to be sure of satisfaction before you 
start. This reliable wire is weld-tested to 
give the best results every time. Write 
today for complete information and prices. 








LINCOLN HIGHWAY AT ALLOY STREET + YORK 12, PENNSYLVANIA 
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NOW-find the 


answers to your 
WELDING 
PROBLEMS 


faster! 
— 


Here, complete in one 
volume, are all welding 
fundamentals and prac- 
tical working tech- 
niques — arranged al- 
a sores for speedy 


THE 
WELDING 
ENCYCLOPEDIA 


Edited by T. 8. Jefferson, Editor and Pub- 
lisher, Welding Engineer. 13th Ed., 1008 
pp., over 1400 ilius., $7.50 






This working guide for all welding appli- 
cations in all industries is a must for engi- 


neers, designers, supervisors, foremen, and 


welders. Over 2000 subjects 
cal order and cross-referenced throughout 

put the facts you want at your fingertips. It 
covers all phases of welding, cutting, flame 
treating, etc., as 


in alphabeti- 





well as problems 
of production, re- 
pair, and mainte- 
Handy 
tables and charts 


MORE 
THAN 
2000 
SUBJECTS 
INCLUDING — 


arc welding 

gas welding 

cast iron 

flame cutting 
flame hardening 
heat treatment 
inert gas shielding 
oxy-acetylene 
pipe welding 
resistance welding 


nance, 


. dictionary of 
trade names . 
buyers’ manual 
all go to make 
this a vital guide 
wherever welding 
is used, 

submerged arc welding 


Cash with order training welders 
WE welding cleaning 








welding symbols 





pay postage 
e—— 
THE WELDING ENCYCLOPEDIA 


12 &. Grend Ave., Chicago 11, Hil. 


Please send me coples of the [3th | 


C check [) money order. () 
Name____. 

Address. 

a Zone State 


Bili me 





Edition of The Welding Encyclopedia. | enclose | | 














ADVERTISERS IN THIS ISSUE 


This advertisers’ index is included as a convenience and is in no way part of the 


advertising contract. 


some errors may have occurred and no allowance will be made for them. 


Air Reduction Sales Co. 64-65 
Allen Co., L. B. O48 
Alloy Rods Company 77 
All-State Welding Alloys Co., Ine... 88 
American Brass Co. 55 
American Manganese Steel Div. 58-59 
American Optical Company 15 
Ampeo Metal, Ine. 1! 
Anti-Borax Compound Co. 92 
Automatic Welding Co. 94 


Inside Front Cover 


Belden Mfg. Co. 


Bridgeport Brass Co. 10 
Burdett Oxygen Co., The 148 
Cam-Lok Division of Empire 

Products, Ine, 90 
Carborundum Company, The 16-17 
Chicago Boiler Company 94 

| Chieago Eye Shield Company 2 
Colonial Abrasive Products Co. 57 
Columbia Electric Mfg. Co. 94 
Contour Marker Corp. 80 
Crucible Steel Co. of America & 
Dillon & Co., Ine., W. C. 93 
Dockson Corp. . 90 
Drawalloy Corp. 97 
Eastman Kodak Company, ; 

X-Ray Division 63 
Engwald Corporation 92 
Erico Products, Ine. 9 
Eutectic Welding Alloys Corp. 96 
Federal Machine and Welder 

Company . Tate 
Fibre-Metal Products Co.. 45 
General Electric Company 70-71 
Goldsmith Bros. Smelting & 

Refining Company 84 
Handy & Harman 92 
Harnischfeger Corp. 14 
Harris Califoric Co., The 12 
Harrisburg Steel Corp. 59 


Haynes Stellite Co., Div. of 
Union Carbide & Carbon Corp... 18 
Hewitt-Robins, Inc. 1 


Hobart Bros. Company 1 
International Nickel Co., Ine. 83 
Interstate Sales Co. 92 


Jackson Products 


Front Cover 


Kasson Die & Motor Corp. 62 
K-G Equipment Co., Inc. 89 
| Lineoln Electric Co., The 20 


Lindberg Engineering Company 75 

Linde Air Products Co., A Div. of 
Union Carbide & Carbon Corp... 73 

Liquid Carbonic Corporation . 7 


Although every care has been taken to index accurately, 


Mallory & Co., Ine., P. R. 53 
Metal Bond Mfg. Company 94 
Metal & Thermit Corp. 79 
Miller Electric Mfg. Co. 71 
National Carbide Corp. 89 
National Cylinder Gas Corp. 47 
National Welding Equipment Co. 7 
Norris-Thermador Corp. 60 
Page Steel & Wire Division 60-61 
Rankin Mfg. Company 95 
Reid-Avery Company, Ine. 13 
Ruemelin Mfg. Company 91 
Sellstrom Mfg. Company 88 
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Smith, Corp., A. O...Back Cover, 66-67 
Smith Welding Equipment Co. 85 
Stulz-Sickles Company 93 
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Tillman Co., John 
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SODERING 
BRAZING & WELDIN 


8 ALLEN 


6714 Bryn Mawr Ave. 














MICROSPOOLED ALUMINUM 
WELDING WIRE 
for “Aircomatic, Sigma, Fillerarc, etc.” 
Precision Spooled—Micro Finished 
All Alloys—Ferrous—Nonferrous 
Microextruded Arc Welding Electrodes 
WELDROD CO., MEADOWBROOK om. Area), 


Phone: Turner 3 
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CLASSIFIED THE WELDING SHOPPER ADVERTISING 
EMPLOYMENT e« BUSINESS ¢ OPPORTUNITIES e EQUIPMENT—USED or RESALE 
UNDISPLAYED RATE INFORMATION DISPLAYED RATE 


(Not available for equipment edvertising) 
90c a line, minimum 7 lines. To figure advance 
payment, count 5 average words as a line. 
INDIVIDUAL EMPLOYMENT WANTED adver- 
tising rate is '/p the above rates, payable in 
advance 


PROPOSALS, 90c a line an insertion 


BOX NUMBERS count | line additional in un- 
displayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


The advertising rate is $8.75 per inch for al! 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured "| inch 
vertically on one column, 3 columns—30 inches 
—to a page we 





HELP WANTED 


BUSINESS OPPORTUNITIES 


REPLIES (Box No.): Address t thee at 
12 BE. Grand Ave Chicag il 





SALES MANAGER—Arc Welding Ac- 
cessories. National distribution. Top 
earnings. Submit 
resume. Box 351. Welding Engineer. 


Extensive travel. 


A NICE REPEAT BUSINESS 
JOBBERS WANTED IN EVERY CITY 
TO SELL ‘“"WELDER'S PAL" EYE DROPS 
On the market for 20 years 


CARHOFF COMPANY 
11706 Kinsmen Rd., Cleveland 20, Ohie 











MATURE SALESMAN 


To sell welding helmets, goggles and other 
safety face and eye protection equipment 
through dealers in several southwestern 
states. Pay salary, commission and expense. 
Must own car. Box 352, Welding Engineer, 











OXYGEN PLANT 


200,000 cu. ft. or 10 tons per day high purity, 
operated until March |, !954 consisting of, 
2 oxygen compressors, driers, gas holder, pres- 
sure banks, etc., also trailers, tractor, bulidings 
and land. All in excellent condition 
DELTA OXYGEN COMPANY 
Sparrows Point, Baltimore 19, Md. 








Chicago | 1. 
SCHOOL 
WELDING 4 profitable trade. Demand 
for trained men. Learn quickly at best 
equipped school in U.S. Non-profit. G. I 
approved, Catalog free. Write Hobart 
Welding School, Box U-351, Troy, Ohio 


REPAIR SERVICE 





50% DISCOUNT ON 
WELDING OR SHOP CAPS 
Made of brightly colored duck, sanforized and 
washable. Retail price $!.00 each. Order a trial 

dozen. Satisfaction guaranteed. 
LOUISIANA WELDING SUPPLY CO. 
1931 Plank Road, Baton Rouge, Louisiana 





Welding Platens 





Acorn Iron & Supply Co 





IN 100-L8. LOTS, F.0.8. SCRANTON 
SALE OF SURPLUS ELECTRODES 
AMPCO.TRODE, \ gt No. 10 Aluminum 
Bronte Coated D.C. Electrodes in Good Con- 

dition—25 Ib. Cartons—S0c Ib. 
SCRANTON WELDING SUPPLY COMPANY 
1301 Wyoming Ave. Serenton, Penne. 








CUTTING MACHINES, AIRCO Camo & Radiea- 
graphs. Not. 8's Horris K's. 

SEAM WELDER, Progressive, |50 KVA, New. 

SPOT WELDER, Notional, KVA, Used. 

CUTTING TORCHES, Used, Oxweld, Airco, 


Harris. 
WELDING TORCHES, New, Rego GY. 
BRONZE—STAINLESS—AMPCOTRODES 
NO. 12 LENSES, ELECTRODE HOLDERS 
RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 











GUARANTEED 
WELDER REPAIRS 


G-E, Hobart, Lincoln, P&H, and Westing- 
house motor-generator sets or transformer 
welders rebuilt with original factory parts 
by factory trained technicians. 


After we rebuild them they have a new 


welder guarantee. 
Join our preventive maintenance program. 


Write, wire or phone for complete in- 
formation and flat rate schedules. 


G. F. Meyer 
Machinery & Welder Corporation 


3623 W. National Ave. Milwaukee, Wis. 
Mitchell 5-1790 





8,500 Ibs. 4" 
per ib 


SW-10 Smithway Electrodes—T¢ 


2,000 Ibs. 5/32'' SW-65 Low Hydrogen Smithway 
Electrodes—i2¢ per ib 


| NEW Colmonoy Sproyweld Unit No. 550~— 
complete with tool post holder—Our Price— 
$299.00 (Regular Price—$454 50) 


| No. 5 KVA Universal Spot Welder—Demon- 
strator—$140.00 
All Prices F.0.8. Memphis, Tennessee 


MID-SOUTH OXYGEN COMPANY 
651 Jefferson Avenue 
Memphis, Tennessee 








OXYGEN AND 
ACETYLENE CYLINDERS 
FOR EXPORT ONLY 
Have available for immediate 
elivery: approximately 
200 USED 275 CU. FT. ACETYLENE 
CYLINDERS 
300 USED 200 CU. FT. OXYGEN 
CYLINDERS 
Write or Wire 


INDUSTRIAL AIR PRODUCTS CO. 
3200 N. W. YEON AVENUE 
PORTLAND 10, OREGON 











BOOKS 


WELDING 


PLATENS — 


STAHL EQUIPMENT CO 
5 Brookline 46 —_ 











REVERE 410X GRADE D 
PHOS. BRONZE WELDING RODS 
Approximately: 780 |bs.—/,''«36" 

Make Offer 
EMERY THOMPSON MACHINE & SUPPLY CO. 
1349 lnweed Ave., Bronx 52, N.Y 











ATTENTION PIPEFITTERS 
AND PIPEFITTER WELDERS 


A new handbook to aid you in piping lay- 
out problems. Fits in your billfold. You can 
solve angles, offsets, rolling offsets, mitres, 
bends, etc., without knowing trigonometry. 
Many useful tables and layout short cuts. 
$2.00 per single copy, $1.75 per copy in 
lots of 12 or more. “No C.O.D.'s Please”. 
Postage prepaid. Write. 


PIPE LAYOUT HELPS 
P.O. BOX 3761, KIRKWOOD 22, MO. 











“THE WELDING SHOPPER’ 
Opportunity Advertising 


—-to help you get 
what you want. 


—to help you sell 


what you no longer need. 


Take advantage of it—For Every Business Want 
“Think SHOPPER First” 
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literatu re ......USE CARD ON OPPOSITE PAGE 


I}. HARDFACING ALLOYS~—-Crobalt, Inc 
Bulletin 102 gives full details and typical 
applications of three cobalt-chromium-tung 
sten hardfacing alloys 

2. PORTABLE TESTER—North American 
Philips Co., Inc. 8-page booklet on “Port 
aflux” describes economical method for 
testing ferrous metal objects for 
discontinuities. 

3. FLUXES—Krembs and Co. Wall chart 
lists family of 25 “Fluxines” for any weld 
ing application, Offer includes samples for 
gas welding, copper brazing, soldering, et: 
4. VALVES—Ross Operating 
20-page Bulletin 303-B newly 
designed hand and foot valves in detail and 
gives installation data 
5. WELDING DESIGN 
iric Co, Reprint WELDING EN 
GINEER is on principles of designing 
welded steel machine parts and machinery 
6. RESISTANCE WELDING —Sciaky 
Bros., Inc. Vol. 4 No. 3 of “Resistance 
Welding at Work” gives typical examples 
of three-phase resistance welding. 

7. CURRENT MEASUREMENT-Colum 
bia Electric Mfg. Co. 8 page bulletin gives 
descriptive and price information on “Tong 
Test” ammeters for use on both ac and d- 
8 METAL REMOVAI 
folder tells of only 
are and that gouges 
grooves, cuts and bevels all types of metals 
9, FILLER METALS Chart 
gives full line of filler metals for welding 
and states specific 
and methods to use 
10. PRECISION CLEANING American 
Wheelabrator & Equipment Corp, 18-page 
Bulletin 541-D presents 40 frequently met 
applications where wet abrasive blasting is 
profitable, 

11. SILVER BRAZING — Lucas-Milhaupt 
Engineering Co. 10-page booklet describes 
silver brazing with 
rings. 

12, WELDER—The Lincoln Electric Co 
8-page Bulletin 1343 describes the “Ideal 
are” welder for a-c or d« applic ations 

13. CLAMPS—Wetzler Clamp Co. Booklet 
describes completé line of “Quick-Action” 
clamps. 

14. RESISTANCE WELDING—P. R. Mal 
lory & Co., Inc. 75-page booklet has com 
plete information on electrodes, holders, 


sur fac ‘ 


Valve Co 


describes 


Phe I in oln Elec 


from 


Arcair Co, 6 page 


torch using electric 


compressed air 
Arcos Corp 
available 


uses, forms 


no-tangle, notch-coil 


dies and alloy materials for resistance 
welding. 

15. BRAZING——Handy & Harman. No. 67 
of “Brazing News” gives uses of “Easy 


Flo” and “Sil-Fos” brazing alloys. 
16. CABLE CONNECTIONS.—Erico Prod 
ucts, Ine. 4-page folder tells of “Cadweld” 
applications in welding copper to copper 
or copper to steel with no outside heat 

17. ELECTRODE HOLDER rhe 


Steil 


25. WELDING NEWS 


Co, New features of the improved “Detroit” 
leaflet 


Detroit Stamping 


electrode holder are listed in this 
18. TOGGLE CLAMPS 
Co, Bulletin describes three new “trigger 
release” portable plier-type toggle clamps 
19. BRAZING ALLOYS—Air Reduction 
Sales Co, “Aircosil Booklet” de 
line of alloys 
and fluxes for all production jobs 

20. STAINLESS TUBING 


Steel Co. catalog dé 


Brazing 


scribes new silver-brazing 


Carpenter 
cribes 11] 
tubing and 


56-page 
types of fabrication of stainless 
pipe. 

21. FLEXIBLE-SHAFT MACHINES 
Franklin Balmar Corp. Catalog C-210 pre 


sents tabular data on three basic types of 
flexible-shaft machines. 
22. HARDNESS TESTER Steel City 


Illustrated Bul 
Color-Glance” 


Testing Machines, Inc. 

letin KE 1154 depicts new 
Brindell hardness 
23. WELDING—Eutectic Welding 
Corp. Folder TIS 2328 gives tip 
ways of 


tester. 


Alloys 
on better 
with low 


welding temperature 


alloys. 

24, COPPER ALLOYS The 
Brass Co, 24 page reference manual B-34 R 
latest 
specifications. 


American 


contains copper and copper-alloy 


Ampco Metal, Inc. 
Fourth Welding 


News contains articles on overlay of gears 


quarter issue of Ampco 
and bearing surfaces. 

26. HARDFACING DEPOSITS—tThe Lin 
coln Electric Co. Reprint of report to Amer 
Welding Society fully the ef 
fect of deposit analysis and cooling rate on 


ican treats 
hardfacing deposits 

27. WELDING DATA~— Hobart 
Co. 16-page bookjet, Vol. XI No 
bart Are Welding Vews, 
that feature time-and 
ing applications. 

28. CARBON DIOXIDE—The Liquid Car 
bonic Corp. Booklet entitled “COs: Ap 
plications Unlimitec” describes many uses 


Brothers 
t of Ho 
includes many 


articles money-sav 


of carbon dioxide in industry 
29. REFRACTORIES— The 


Co, 24-page booklet contains easily located 


Carborundum 


data on latest properties of super refrac 


tories, 
30, SOLDERING OVEN— Electrical Indus 
tries. Catalog sheet illustrates and gives de 
tails on new soldering oven 

31, TEMPERATURE INDIt 
pil Corp. Revised edition of 


ATOR 


Instructions 


for Using Tempilaq,” a liquid temperature 
indicator, is available. 

32. VENTILATION—Dravo Bro- 
chure of engineering case studies describes 
eight solutions of plant 
warm-air space heaters 
33. INDUSTRIAL EQUIPMENT Har 
nischfeger Corp. New picture bulletin G-15, 
“A Great Hand to Help You Cut 


Corp. 


ventilation using 


Costs,’ 


gives essential facts about “P&H” products 
34. FLASH-BUTT WELDER-—The Taylor 
Wintield Corp. No. 5411 of “Weld-It” de 
detail aircraft 
est flash-butt welder. 

35. METAL TECHNIOQUES—A. O. Smith 
Corp. 26-page brochure gives in detail four 
manufacturing 


scribes in industry's 


larg 


unique 


making 


proc esses 
optimum use of metal. 

36. CARBIDES Dept. 24-page 
booklet, section 3A, “Selection of Carboloy 


Carboloy 
Grades and Suggested Speeds,” gives use- 
ful aids in selection of cemented carbides 
for cutting. 

37. STAINLESS PIPING—The Babcock & 
Wilcox Co. Bulletin TB 356 outlines meth- 
ods of bending and joining stainless pipe 
and discusses problem of light wall versus 
heavy wall pipe 

38. POSITIONER — Cayuga Machine & 
Co., Inc. Bulletin No. 5306 
contains illustration and specifications of 
the “Cayuga-Matic” 


Fabricating 


positioner for finger 
tip controlled welding. 

39. BRAZING—Salkover Metal Processing 
of Illinois, Inc. Illustrated pamphlet gives 
ways of cutting cost in brazing operations. 
40. MOISTURE TESTER—Weldrod Co. 
Data describes that deter- 
mines amount of moisture in coatings of 


sheet device 


stainless, non-ferrous and low-hydrogen 


elec trodes. 


41. TOOL ATTACHMENT-Little Beaver 
Industries Inc, Pamphlet describes “Hefty 
Holer,” compact heavy-duty tool attach 


ment for portable electric drills 

42. PIPE FOR PILING—Taylor Forge & 
Pipe Works. Bulletin 542 deseribes char- 
acteristics of Taylor pipe and illustrates its 
bridge and 


applications in building con- 


struction, 
43. WELDING-HOSE REEL—-United Spe 
cialty Corp. Leaflet entitled “Is Safety in 
Your Plant Worth Three Minutes?” tells 
of handy reel for storing welding hose. 

44. TURNTABLES 
Co . Ine . 
tables, 
and special machines made to order. 
45. WELDING ELECTRODES 
Pocket-size booklet 


electrodes for 


Eisler Engineering 
Catalog No. 88-55 describes turn- 
variable speed controls, cams, gears 


Harnisch 


feger Corp. describes 
welding mild 


steels, stainless and 


shielded-are 
steel, cast iron, alloy 
for hardfacing. 

46. PORTABLE TOOLS—Skil Corp. 50 
page illustrated catalog lists tools and ac- 
cessories, including sanders, grinders, ete 
47. CLAMPS 


lists complete line of C clamps, their uses, 


Grand Specialties Co. Sheet 


capacities, etc, 


48. BLAST CLEANER—Vacu-Blast Co., 
Ine 4-page specification sheet A-l de- 
scribes the “Vacu-Blaster” which blast 
cleans welds, re-uses abrasive and removes 
debris 
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| a FO-Al DS USE THIS CARD for Literature, Catalogs, 


and bulletins shown on facing page, and 
for these featured in this month's ads as 
listed on next page 


Also information about 


Every month WELDING ENGINEER lists 
many new catalogs and bulletins avail- 
able from manufacturers, All ore yours 
for the asking. However, this service is 
valuable to you only if you use it. 


USE POSTPAID CARD> 


% For copies of any manufacturers’ bul- 
letins described on page at left, circle 
the number of the items on card at right. 
Fill in your name, title, company and 
address. This has to be done only once 
on each post card. You need no postage. 


% For additional information on New 
Products described in this issue, circle 
the numbers of the items thot interest 
you. The New Products section begins 
on page 54. 


WARNING! 

Your name and address are photo- 
graphically reproduced and sent to the 
appropriate manvtacturers. Iilegible or 
incomplete addresses may keep you 
from receiving the information you 
desire. 


IMPORTANT 
PLEASE PRINT LEGIBLY 
USE BLACK OR DARK [ 


DO NOT USE PENCIL 


DO NOT USE RUBBER STAMP 





NEW PRODUCTS described on pages 54 to 78 
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Welding Info-Aids, 
Welding Engineer 

12 East Grand Avenue 
Chicago 11, Ill. 





literature offered in advertisements in this issue: 


7. Bulletin on “Tong Test” ammeters for 
use on both a-c and d-c—Columbia Elec- 
tric Mfg. Co. 

101. Booklets on the use of “Ni-Rod” and 
“Ni-Rod 55” in cast iron welding—The 
International Nickel Co., Inc. 

102, Bulletins on boosting production and 
cutting costs—Harnischfeger Corp. 

103, Data book on all important phases of 
low-temperature brazing—Goldsmith Bros. 
Smelting and Refining Co. 

104. Information on weldor’s goggles and 
names of equipment distributors—Chicago 
Eye Shield Co, 

105. Booklet on “Grindaway” wheels with 
safety rings—Colonial Abrasive Products 
Company. 

106, Brochure on “ZIP-27” electrodes and 
samples of “ZIP-27”" rod 
Electric Corp. 


Westinghouse 





107. “How to Get Better Welds” —Hobart 
Brothers Co. 

108. Descriptive information on wire for 
rods, electrodes, automatic welding and 
metal spray—Page Steel and Wire Division. 
109. Resistance welding catalog—P. R. 
Mallory & Co., Inc. 

110. Story on “Atom-Arc” iron-powder, 
low-hydrogen electrode—Alloy Rods Co. 
111. Illustrated brochure, 44 pages, on 


regulators, reduction, oxygen, etc.—Na- 
tional Welding Equipment Co. 
112. Bulletin on welding positioners — 


Worthington Corp. 
113. Facts on “Twin-Weld” hose, Bulle- 
tin No. H-4a—Hewitt-Robins, Inc. 


114, “Hastelloy Alloy C—A Machinable 
Hard-Facing Alloy”—Haynes Stellite Co. 


115. Booklets on “MX” abrasive products 
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and “Carboflex” depressed center wheels 
The Carborundum Co. 

116. Folder on welding rod compositions 

and uses—Titan Metal Mfg. Co. 

117. Catalog on electrode holders and 

cable connection equipment—Erico Prod- 

ucts, Inc. 

118. “Phoson” folder for brazing pressure 

pipe—United Wire & Supply Corp. 

119. Bulletin 20 on “Easy-Flo” and “Sil- 

Fos” with information on joint design and 

low-cost production methods—Handy & 

Harman. 

120, Brochure on new metal office furni- 

ture fabricated by resistance welding—The 

Federal Machine and Welder Co. 

121. Information on light, heavy-duty torch 
Smith Welding Equipment Corp. 

122. Complete-line catalogs on gas and 

arc-welding equipment and supplies—The 

Liquid Corbonic Corp. 

123. Catalog W-17 on wear-resistant over- 

lays—Ampco Metal, Inc. 

124, Illustrated acetylene-cylinder speci- 

fication sheets—Norris-Thermador Corp. 

125. Bulletin 1343 shows how to cut weld- 

ing costs with a-c and d-c welding current 

in single machine—The Lincoln Electric 

Company. 

126. Information on saving money by re- 

pointing worn teeth with “Manganal” wedge 

bars—Stulz-Sickles Co. 

127. Illustrated brochure on tensile tester 

for any type of material—W. C. Dillon & 

Co., Ine. 

128. Complete information and prices on 

wellding wire—Drawalloy Corp. 

129. Bulletin 37-E illustrates how spring: 

loaded counterbalance mechanism in “Fume 

Collector” makes it easier to handle— 

Ruemelin Mfg. Co. 

130, Complete application instructions for 

“No. 11” nickel-silver brazing rod—aAll- 

State Welding Alloys Co., Inc. 

131. Complete catalog of welding and 

cutting equipment—Dockson Corp. 

132. Descriptive circular and sample of 

“No. 2” brazing flux—Anti-Borax Com- 

pound Co., Ine. 

133. Catalog on soldering and welding 

products—Metal Bound Mfg. Co. 

134. Bulletin on “Center Finder” and 

brouchure on pipe layout—Interstate Sales 

Company. 

135. Information on gantry for semi-auto- 

matic welding units—Automatic Welding 

Company. 

136. Catalog on welding gloves and gar- 

ments—Tillman Products. 

137. Booklet (24 pages) discussing “Air- 

cosil” silver brazing producte—Air Reduc- 

tion Sales Co. 

138. Catalog giving analyses, metallurg- 

ical information and other complete-line 

data on hardfacing alloys—American Man- 

ganese Steel Division. 

139. Oxygen cylinder catalog and prices— 

Harrisburg Steel Corp. 

140. Information on portable “Beaver” 

cutting machine—The Burdette Oxygen Co. 

141. Money-saving story in booklet “Braze 

Welding Alloys”—Bridgeport Brass Co. 

142. Application data on “Weld-O-Vent” 

welding fume exhausters—Engwald Corp. 
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Do you have an INERT GAS welding problem 


Here are some tips that can save you money! 


There's a right Sylvania Tungsten Electrode for 
every inert gas welding job . . . and a right 
technique for using the preferred electrode. The 
following welding helps are the result of field 
surveys and investigations by the research 
engineering staff of Rensselaer Polytechnic 
Metals Welded: Aluminum and magnesium are the metals Institute, and Sylvania Electric Products, Inc. 


y weidced wit? alternating current 


A. C. WELDING 


Tungsten Electrode: | the usual range of weldir 


j appli 
tung electrodes w jive the most de 
the best performance. Under certain special 
‘ 3 Thoriated Tungsten and Puretung Elec 
a Se D.C. WELDING 
with these problen e these tips 
Metals Welded: Stoiniess stee 
c similar meto 
‘ ar rk material thoro | 
Difficult Starting — ~ netecitid 
Use superimposed high frequency Tungsten Electrode: For the usual range of 
\ tor Sylvania THORIATED TUNGSTEN ele 
Brittle Electrode Tips Use larger size electrode the most dependable and best perform 
j , zed nditior Sylvania Zirtung 
Use larger size electrode 
Excessive Heat in y . + Raied be used acceptably 
€ enteriess ground finisn 
Electrode or Holder 
je ze electrode y have trouble with these probler 
T f 
Try longer ar 
Freezing to Workpiece T os canine Try 1 
s%e raer s J ‘oO 4 2 
, nied Difficult Starting or y ‘ 
se araon inste j } 
Use higher current Low Voltages start fillet f 
Poor Penetration Try helium or a mixture of 
helium-argon 
. f t the P 
Brittle Electrode Tips , 
Use a large re el¢ 
f the e ’ f 
Excessive Heat in Use a larger size electrode 


Electrode or Holder Use centerle if 
ee Metal Pickup, Contami- 





nation of Electrode Tip, hr citi Nntoed aft 
Erratic Arcs 
Sylvania offers 3 high- Use highe ' 
5 quality Tungsten Poor Penetration Try Sylv Z 
y helium or he xe 
imprecise Welding 
(especially on fillets Point the electrode 
‘ or tight corners) Use starting block 
Use a large ze electrode 
\ Eroded Electrode Point the elect 
Use a 
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SYLVANIA ELECTRIC PRODUCTS, INC. + 1740 BROADWAY, NEW YORK 19, . ¥. 
In Canada Sylvania Electric (Canada) Ltd., University Tower Bidg., S. Catherine Street, Montreal, P.Q. 
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When buying a welder, find out for 
sure how much copper is in the 
transformer coils... that’s the heart 


of a welder’s performance. 


For example, in A. O. Smith’s 400 
amp heavy-duty a-c welder, the coils 
contain 156 lbs. of high-quality elec 
trical grade copper — 63 lbs. in the 


primary coil, 93 lbs. in the secondary. 





This is far more copper than you'll 


SECONDARY 






find in any comparable welder. PRIMARY 


adde yeare of life 


TO THE A. 0. SMITH HEAVY-DUTY 
WELDING MACHINES 


@ GENEROUS use of expensive copper, combined 


with job-proved coil design, promotes cooler opera- 


tion .. . protects against insulation breakdown... 





doubles machine life. 


@ ACTUALLY, the Heavy-Duty has a temperature 
rise of only 55° C compared to 90° C rise allowed 


by NEMA standards for glass insulated welders. 


@ DELIVERS a full 75 open circuit volts for faster, 
smoother arc action at all current settings. Welds 


smoothly with low hydrogen electrodes . . . easy 


strike . . . no stickiness nor pop out. 


Through research ...@ better way 
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WELDING PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
INTERNATIONAL DIVISION: MILWAUKEE 1 








